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SECRETED AND TRANSMEMBRANE POLYPEPTIDES AND NUCLEIC ACIDS ENCODING THE 

SAME 

FIELD OF THE INVENTTON 
The present inveniion relates generally to the identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides. 

BACKGROUND OF THE INVENTION 
Extracellular proteins play important roles in. among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environmem. This information is often transmitted by secreted polypeptides (for instance, 
mitogenic factors, survival factors, cytotoxic factors, differenUationfactors. neuropeptides, and hormones) which 
are, in mm. received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted 
polypeptides or signaling molecules normally pass through the cellular secretory pathway to reach their site of 
action in the extracellular environment. 

Secreted proteins have various industrial applications, including as pharmaceuticals, diagnostics, 
biosensors and bioreaciors. Most protein drugs available at presem. such as thrombolytic agents, interferons, 
interleukins, erythropoietins, colony stimulating factors, and various other cytokines, are secretory proteins. 
Their receptors, which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts 
are being undertaken by both industry and academia to identify new. native secreted proteins. Many efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
secreted proteins. Examples of screening methods and techniques are described in the literature [see, for 
example. Klein ei al.. Proc. Natl. Acad. Sci, 91r7inR-7in (1996); VS. Patent No. 5.536.637)]. 

Membrane-bound proteins and receptors can play important roles in. among other things, the formation, 
differentiation and maintenance of multicellular organisms. The fateof many individual cells, e.g.. proliferation, 
migration, differentiation, or interaction with other ceUs, is typically governed by information received from 
other cells and/or the immediate environment. This information is often transmitted by secreted polypeptides 
(for instance, mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and 
hormones) which are. in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. 
Such membrane-bound proteins and cell receptors include, but are not limited to, cytokine recepton. receptor 
kinases, receptor phosphatases, receptors involved in cell-cell interactions, and cellular adhesin molecules like 
selectms and integrins. For instance, transduction of signals that regulate cell growth and differentiation h 
regulated in part by phosphorylation of various cellular proteins. Protein tyrosine kinases, enzymes that catalyze 
that process, can also act as growth factor receptors. Examples include fibroblast growth factor receptor and 
nerve growth factor receptor. 
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Membrane-bound proteins and receptor molecules have various industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be employed as therapeutic 
agents to block receptor-ligand interactions. The membrane-bound proteins can also be employed for screening 
of potential peptide or small molecule inhibitors of the relevant receptor/ligand interaction. 

Efforts are being undertaken by both industry and academia to identify new, native receptor or 
5 membrane-bound proteins. Many efforts are focused on the screening of mammalian recombinant DNA libraries 
to identify the coding sequences for novel receptor or membrane-bound proteins. 

1. PR0211 and PR0217 

Epidermal growth factor (EOF) is a conventional mitogenic factor that stimulates the proliferation of 

10 various types of cells including epithelial cells and fibroblasts. EGF binds to and activates the EGF receptor 
(EGFR), which initiates intracellular signaling and subsequent effects. The EGFR is expressed in neurons of 
the cerebral cortex, cerebellum, and hippocampus in addition to other regions of the central nervous system 
(CNS). In addition, EGF is also expressed in various regions of the CNS. Therefore. EGF acts not only on 
mitotic cells, but also on postmitotic neurons. In fact, many smdies have indicated that EGF has neurotrophic 

15 or neuromodulatory effects on various types of neurons in the CNS. For example, EGF acts directly on cultured 
cerebral cortical and cerebellar neurons, enhancing neurite outgrowth and survival. On the other hand, EGF 
also acts on other cell types, including septal cholinergic and mesencephalic dopaminergic neurons, indirectly 
through glial cells. Evidence of the effects of EGF on neurons in the CNS is accumulating, but the mechanisms 
of action remain essentially imknown. EGF-induced signaling in mitotic cells is better understood than in 

20 postmitotic neurons. Studies of cloned pheochromocytoma PC 12 cells and cultured cerebral cortical neurons 
have suggested that the EGF-induced neurotrophic actions are mediated by sustained activation of the EGFR and 
milogen-activated protein kinase (MAPK) in response to EGF. The sustained intracellular signaling correlates 
with the decreased rate of EGFR down-regulation, which might determine the response of neuronal cells to EGF. 
It is likely that EGF is a multi-potent growth factor that acts upon various types of cells including mitotic cells 

25 and postmitotic neurons. 

EGF is produced by the salivary and Brunner*s glands of the gastrointestinal system, kidney, pancreas, 
thyroid gland, pituitary gland, and the nervous system, and is found in body fluids such as saliva, blood, 
cerebrospinal fluid (CSF), urine, amniotic fluid, prostatic fluid, pancreatic juice, and breast milk, Plata-Salaman, 
Peptides 12: 653-663 (1991). 

30 EGF is mediated by its membrane specific receptor, which contains an intrinsic tyrosine kinase. 

Stoscheck et al, J, Cell Biochem. 31: 135-152 (1986). EGF is believed to fimction by binding to the 
extracellular portion of its receptor which induces a transmembrane signal that activates the intrinsic tyrosine 
kinase. 

Purification and sequence analysis of the EGF-like domain has revealed the presence of six conserved 
35 cysteine residues which cross-bind to create three peptide loops. Savage et al, 7. Biol. Chem, 248: 7669-7672 
(1979). It is now generally known that several other peptides can react with the EGF receptor which share the 
same generalized motif XnCX7CX4«CX|oCXCX5GX2CX„, where X represents any non-cysieine amino acid, and 
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n is a variable repeat number. Non isolated peptides having this molif include TGF-a, amphiregulin. 
schwannoma-derived growth factor (SDGF), heparin-binding EGF-Iike growth factors and certain virally 
encoded peptides (e.g., Vaccinia virus. Rcisncr, Nature SO: 801-803 (1985), Shope fibroma virus, Chang et 
al.. Mol Cell Biol. 7: 535-540 (1987). Molluscum contagiosum. Porter and Archard, 7. Gen. Virol 68: 673-682 
(1987). and Myxoma vims, Upton et qL, J, Virol 6i: 1271-1275 (1987). Prigem and Lemoine. Prog. Growth 
5 Factor Res, 4: 1-24 (1992). 

EGF-like domains are not confined to growth factors but have been observed in a variety of cell-surface 
and extracellular proteins which have interesting properties in cell adhesion, protein-protein interaction and 
development, Laurence and Gusterson. Tumor Biol U.: 229-261 (1990). These proteins include blood 
coagulation factors (factors VI, IX, X, XII. protein C. protein S. protein Z. tissue plasminogen activator. 
1 0 urokinase), exuracellular matrix components (laminin, cytotaciin. entactin), cell surface receptors (LDL receptor, 
thrombomodulin receptor) and immunity-related proteins (complement Clr, uromodulin). 

Even more interesting, the general structure pattern of EGF-like precursors is preserved through lower 
organisms as well as in mammalian cells. A number of genes with developmental significance have been 
identified in invertebrates with EGF-like repeats. For example, the notch gene of Drosophila encodes 36 
15 tandemly arranged 40 amino acid repeats which show homology to EGF, Wharton et al. Cell 43: 557-581 
(1985). Hydropathy plots indicate a putative membrane spanning domain, with the EGF-related sequences being 
located on the extracellular side of the membrane. Other homeotic genes with EGF-like repeats include Delta, 
95F and 5ZD which were identified using probes based on Notch, and the nematode gene Lin-ll which encodes 
a putative receptor for a developmental signal transmitted between two specified cells. 
20 Specifically, EGF has been shovra to have potential in the preservation and maintenance of 

gastrointestinal mucosa and the repair of acute and chronic mucosal lesions, Konnirek et al., Eur. J. 
Gastroenterol Hepatol 7 (10). 933-37 (1995). including the treatment of necrotizing enterocolitis. ZoUinger- 
Ellison syndrome, gastrointestinal ulceration gastrointestinal ulcerations and congenital microvillus atrophy, 
Guglietta and Sullivan, Eur. J. Gastroenterol Hepatol, 7(10). 945-50 (1995). Additionally. EGF has been 
25 implicated in hair follicle differentiation; du Cros, /. Invest. Dermatol 101 (1 Suppl.), 106S-113S (1993), 
Hillier, Clin. Endocrinol 33(4), 427-28(1990); kidney function, Hamm etal, Semin. Nephrol 13 (1): 109-15 
(1993), Harris, Am. J. Kidney Dis. 17(6): 627-30 (1991); tear fluid, van Setten etal. Int. Ophthalmol 15(6); 
359-62(1991); vitamin K mediated blood coagulation, Stenflo etal, Blood7S(7): 1637-51(1991). EGF is also 
implicated various skin disease characterized by abnormal keratinocyte differentiation, e.g., psoriasis, epithelial 
30 cancers such as squamous cell carcinomas of the lung, epidermoid carcinoma of the vulva and gliomas. King 
et al„ Am. J. Med. Sal 226: 154-158 (1988). 

Of great interest is mounting evidence that genetic alterations in growth factors signalmg pathways are 
closely linked to developmental abnormalities and to chronic diseases including cancer. Aaronson, Science 254: 
1146-1153 (1991). For example, c-erb-2 (also known as HER-2). a proto-oncogene with close structural 
35 similarity to EGF receptor protein, is overexpressed in human breast cancer. King et al , Science 22S.' 974-976 
(1985); Gullick, Hormones and their actions, Cooke et al , eds. Amsterdam, Elsevier, pp 349-360 (1986). 



3 



wo 00/15796 



PCT/US99/2109Q 



We herein describe the ideniification and characterization of novel polypeptides having homology lo 
EGF, wherein those polypeptides are herein designated PR021 1 and PR0217. 

2. PRQ230 

Nephritis is a condition characterized by inflammation of the kidney affecting the structure and normal 
S function of the kidney. This condition can be chronic or acute and is generally caused by infection, degenerative 

process or vascular disease. In all cases, early detection is desirable so that the patient with nephritis can begin 

treatment of the condition. 

An approach to detecting nephritis is to determine the antigens associated with nephritis and antibodies 

thereto. In rabbit, a tubuloinierstitial nephritis antigen (TIN-ag) has been reported in Nelson, T. R., et ah, J^^ 
10 Biol. Chem .. 270(27): 16265-70 (July 1995) (GENBANK/U24270). This study reports that the rabbit TIN-ag 

is a basement membrane glycoprotein having a predicted amino acid sequence which has a carboxy I -terminal 

region exhibiting 30% homology with human preprocathepsin B, a member of the cystein proteinase family of 

proteins. It is also reported that the rabbit TIN-ag has a domain in die amino-terminal region containing an 

epidermal growth factor-like motif that shares homology with laminin A and S chains, alpha 1 chain of type I 
15 collagen, von Willebrand's factor and mucin, indicating structural and functional similarities. Studies have also 

been conducted in mice. However, it is desirable to identify tubulointerstitial nephritis antigens in humans to 

aid in the development of early detection methods and treatment of nephritis. 

Proteins which have homology to tubulointersthial nephritis antigens are of particular interest to the 

medical and industrial communities. Often, proteins having homology to each other have similar function. It 
20 is also of interest when proteins having homology do not have similar functions, indicating that certain structural 

motifs identify information other than fimction, such as locality of function. We herein describe the identification 

and characterization of a novel polypeptide, designated hgerein as PRO230, which has homology to 

tubulointerstitial nephritis antigens. 

25 3. PR0232 

Stem cells are undifferentiated cells capable of (a) proliferation, (b) self maintenance, (c) the production 
of a large number of differentiated functional progeny, (d) regeneration of tissue after injury and/or (e) a 
flexibility in the use of these options. Stem cells often express cell surface antigens which are capable of serving 
as cell specific markers that can be exploited to identify stem cells, thereby providmg a means for identifying 

30 and isolating specific stem cell populations. 

Having possession of different stem cell populations will allow for a number of imponant applications. 
For example, possessing a specific stem cell population will allow for the identification of growth factors and 
other proteins which are involved in their proliferation and differentiation. In addition, there may be as yet 
undiscovered proteins which are associated with (1) the early steps of dedication of the stem cell to a particular 

35 lineage, (2) prevention of such dedication, and (3) negative control of stem cell proliferation, all of which may 
be identified if one has possession of the stem cell population. Moreover, stem cells are important and ideal 
targets for gene therapy where the inserted genes promote the health of the individual into whom the stem cells 
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are iransplanied. Finally, siem cells may play imporiani roles in iransplaniaiion of organs or tissues, for 
example liver regeneration and skin grafting. 

Given the importance of stem cells in various different applications, efforts are currently being 
undertaken by both industry and academia to identify new, native stem cell antigen proteins so as to provide 
specific cell surface markers for identifying stem cell populations as well as for providing insight into the 
functional roles played by stem cell antigens in cell proliferation and differentiation. We herein describe the 
identification and characterization of novel polypeptides having homology to a stem cell antigen, wherein those 
polypeptides are herein designated as PR0232 polypeptides.. 

4. PR0187 

Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone or 
in concen, by binding to specific cell surface receptors. However, there are other cellular reactions than only 
growth upon expression to growth factors. As a result, growth factors are better characterized as multifunctional 
and potent cellular regulators. Their biological effects include proliferation, chemotaxis and stimulation of 
extracellular matrix production. Growth factors can have both stimulatory and inhibitory effects. For example. 
1 5 transforming growth factor (TGF-p) is highly pleiotropic and can stimulate proliferauon in some cells, especially 
connective tissue, while being a potent inhibitor of proliferation in others, such as lymphocytes and epithelial 
cells. 

The physiological effect of growth stimulation or inhibition by growth factors depends upon the state 
of development and differentiation of the target tissue. The mechanism of local cellular regulation by classical 

20 endocrine molecules involves comprehends autocrine (same cell), juxtacrine (neighbor ceU), and paracrine 
(adjacent cells) pathways. Peptide growth factors are elements of a complex biological language, providing the 
basis for intercellular communication. They permit cells to convey information between each other, mediate 
interaction between cells and change gene expression. The effect of these multifunctional and pluripotent factors 
is dependent on the presence or absence of other peptides. 

2^ FGF-8 is a member of the fibroblast growth factors (FGFs) which are a family of heparin-binding, 

potent mitogens for both normal diploid fibroblasts and established cell lines, Gospodarowicz etal (1984;, Proc. 
Natl. Acad, ScL USA 81 :6963. The FGF family comprises acidic FGF (FGF-1), basic FGF (FGF-2), INT-2 
(FGF-3). K-FGF/HST (FGF-4), FGF-S. FGF-6, KGF (FGF-7), AIGF (FGF>8) among others. All FGFs have 
two conserved cysteine residues and share 30-50% sequence homology at the amino acid level. These factors 

30 are mitogenic for a wide variety of normal diploid mesoderm-derived and neural crest-derived cells, including 
granulosa cells, adrenal cortical cells, chondrocytes, myoblasts, corneal and vascular endothelial cells (bovine 
or human), vascular smooth muscle cells, lens, retina and prostatic epithelial cells, oligodendrocytes, astrocytes, 
chrondocytes, myoblasts and osteoblasts. 

Fibroblast growth factors can also stimulate a large number of cell types in a non-mitogenic manner. 

35 These activities include promotion of cell migration into wound area (chemotaxis). initiation of new blood vessel 
formulation (angiogenesis), modulation of nerve regeneration and survival (neurotrophism), modulation of 
endocrine functions, and stimulation or suppression of specific cellular protein expression, extracellular matrix 
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produciion and cell survival. Baird & Bohlcn, Handbook of Exp. Pharmacol. 95(1): 369-418, Springer, (1990). 
These properties provide a basis for using fibroblast growth factors in therapeutic approaches to accelerate 
wound healing, nerve repair, collateral blood vessel formation, and the like. For example, fibroblast growth 
factors have been suggested to minimize myocardium damage in heart disease and surgery (U.S. P. 4,378,347). 
FGF-8, also known as androgen-induced growth factor (AIGF), is a 215 amino acid protein which 

5 shares 30-40% sequence homology with the other members of the FGF family. FGF-8 has been proposed to 
be under androgenic regulation and induction in die mouse mammary carcinoma cell line SC3, Tanaka et ai, 
Proc, NatL Acad. ScL USA 89: 8928-8932 (1992); Sato et al., J, Steroid Biochem. Molec, Biol 47: 91-98 
(1993). As a resuh, FGF-8 may have a local role in the prostate, which is known to be an androgen-responsive 
organ, FGF-8 can also be oncogenic, as it displays transforming activity when transfected into NIH-3T3 

10 fibroblasts. Kouhara et al. Oncogene 9 455-462 (1994). While FGF-8 has been delected in heart, brain, lung, 
kidney, testis, prostate and ovary, expression was also detected in the absence of exogenous androgens. Schmitt 
et al, J. Steroid Biochem, MoL Biol 57 (3-4): 173-78 (1996). 

FGF-8 shares the property with several other FGFs of being expressed at a variety of stages of murine 
embryogenesis. which supports the theory that the various FGFs have multiple and perhaps coordinated roles 

15 in differentiation and embryogenesis. Moreover, FGF-8 has also been identified as a protooncogene that 
cooperates with Wnt-1 in die process of mammary tumorigenesis (Shackleford et cd,, Proc. Natl Acad. ScL USA 
90. 740-744 (1993); Heikmheirao et al, Mech. Dev. 48: 129-138 (1994)). 

In contrast to the other FGFs, FGF-8 exists as three protein isoforms, as a result of alternative splicing 
of die primary transcript. Tanaka et al,, supra. Normal adult expression of FGF-8 is weak and confined to 

20 gonadal tissue, however northern blot analysis has indicated that FGF-8 mRN A is present from day 10 through 
day 12 or murine gestation, which suggests that FGF-8 is important to normal development, Heikinheimo et 
al, Mech Dev. 48(2): 129-38 (1994). Further in situ hybridization assays between day 8 and 16 of gestation 
indicated initial expression in die surface ectoderm of the first bronchial arches, the frontonasal process, the 
forebrain and die midbrain-hindbrain junction. At days 10-12, FGF-8 was expressed in the surface ectoderm 

25 of the forelimb and hindlimb buds, die nasal its and nasopharynx, die infundibulum and in die telencephalon, 
diencephalon and metencephalon. Expression continues in die developing hindlimbs dirough day 13 of gestation, 
but is undetectable diereafter. The results suggest diat FGF-8 has a unique temporal and spatial pattern in 
embryogenesis and suggests a role for diis growdi factor in multiple regions of ectodermal differentiation in die 
post-gastrulation embryo. 

30 We herein describe die identification of novel poypeptides having homology to FGF-8, wherein those 

polypeptides are heein designated PR0187 polypeptides. 

5. PR0265 

Protein-protein interactionsmclude receptor and antigen complexes and signaling mechanisms. As more 
35 is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate die particular result of die protein-protein interaction. 
Thus, the underlying mechanisms of protein-protein interactions are of interest to die scientific and medical 
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community. 

All proteins containing Icucincrich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats arc short sequence motifs presem in a number of proteins with diverse ftinctions and cellular 
locations. The crystal stnicturc of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
correspond to beta-alpha structural units. These units arc arranged so that they form a parallel beta-sheet with 
5 one surface exposed to solvem. so that the protein acquires an unusual, nonglubular shape. These two features 
have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 
See. Kobe and Deisenhofer. Trends Biochem. Hci 19(10):4I5-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing. 
10 tissue repair, and tumor stroma formation, lozzo. R. V., Crit. Rev. Biochem. Mnl Rini 32(2):141-174 
(1997). Others studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle. C. 
et aL. Vouv.Rev.Fr.Hematol . (Germany). 37(4):215-222 (1995). reporting mutations in the leucine rich motif 
in a complex associated with the bleeding disorder Bemard-Soulier syndrome and Chlemetson, K. J., Thromb. 
Haemost. (Germany). 74(l):lll-ll6 (July 1995), reporting that platelets have leucine rich repeats. Another 
15 protein of particular interest which has been reported to have leucine-rich repeats is the SLIT protein which has 
been reported to be useful in treaUng neuro-degeneiative diseases such as Alzheimer's disease, nerve damage 
such as in Parkinson's disease, and for diagnosis of cancer, see. Artavanistsakonas. S. and Rothberg, J. M.. 
WO9210518-A1 by Yale University. Odter smdies reporting on the biological functions of proteins having 
leucine-rich repeats include: Tayar. N.. et al.. Mol. Cell Rndncrinni (Ireland). 125(1 -2):65-70 (Dec. 1996) 
20 (gonadotropin receptor involvement); Miura. Y.. et al.. Niooon Rinsho rJ appn^ 54(7): 1784-1789 (July 1996) 
(apoptosis involvemem); Harris, P. C. et al.. J. Am. Soc. Nenhml 6(4):1125-1133 (Oct. 1995) (kidney 
disease involvement); and Ruoslahti, E. I., et al.. WO9110727-A by La JoUa Cancer Research Foundation 
(decorin binding to transforming growth factor-p involvement for treatment for cancer, wound healing and 
scarring). Also of particular interest is f.bromodulin and its use to prevent or reduce dermal scarring. A study 
25 of fibromodulin is found in U.S. Patent No. 5,654.270 to Ruoslahti, et al. 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having 
leucine rich repeats to better understand protein-protein interactions. Of particular interest are those proteins 
having leucine rich repeats and homology to known proteins having leucine rich repeats such as fibromodulin, 
the SLIT protem and platelet glycoprotein V. Many efforts are focused on the screening of mammalian 
30 recombinant DNA libraries to idemify the coding sequences for novel secreted and membrane-bound proteins 
having leucine rich repeats. We herein describe the idcmification and characterization of novel polypeptides 
having homology to fibromodulm, herein designated as PR0265 polypeptides. 



35 



6. PR0219 

Human matrilin-2 polypeptide is a member of the von WiUebrand factor type A-likc module 
superfamily. von WiUebrand factor is a protein which plays an important role in d» mamtenence of hcmostasis. 
More specifically, von WiUebrand factor is a protein which is known to participate in platelet-vessel wall 
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inieraciions at the site of vascular injury via its ability to interact and form a complex with Factor VIIL The 
absence of von Willebrand factor in the blood causes an abnormality with the blood platelets that prevents platelet 
adhesion to the vascular wall at the site of the vascular injury. The result is the propensity for brusing, nose 
bleeds, intestinal bleeding, and the like comprising von Willebrand*s disease. 

Given the physiological importance of the blood clotting factors, efforts are currently being undertaken 
5 by both industry and academia to identify new, native proteins which may be involved in the coagulaiion process . 
We herein describe the identification of a novel full-length polypeptide which possesses homology to the human 
niatrilin-2 precursor polypeptide. 

7. PR0246 

The cell surface protein HCAR is a membrane-bound protein that acts as a receptor for subgroup C of 
the adenoviruses and subgroup B of the coxsackieviruses. Thus. HCAR may provide a means for mediating 
viral infection of cells in that the presence of the HCAR receptor on the cellular surface provides a binding site 
for viral particles, thereby facilitating viral infection. 

In light of the physiological importance of membrane-bound proteins and specficially those which serve 
a cell surface receptor for viruses, efforts are currently being undertaken by both industry and academia to 
identify new, native membrane-bound receptor proteins. Many of these efforts are focused on the screening of 
mammalian recombinant DNA libraries to identify the coding sequences for novel receptor proteins. We herein 
describe a novel membrane-bound polypeptide (designated herein as PR0246) having homology to the cell 
surface protein HCAR and to various tumor antigens including A33 and carcinoembryonic antigen, wherein this 
polypeptide may be a novel cell surface virus receptor or tumor antigen. 

8. PR0228 

There are a number of known seven transmembrane proteins and within this family is a group which 
includes CD97 and EMRl . CD97 is a seven-span transmembrane receptor which has a cellular ligand, CD55, 
25 DAF. Hamann, et al., J. Exp. Med . (U.S.), 184(3): 1189 (1996). Additionally, CD97 has been reported as 
being a dedifferentiation marker in human thyroid carcinomas and as associated with inflammation. Aust, et al.. 
Cancer Res . (U.S.), 57(9): 1798 (1997); Gray, et al. , J, Immunol. (U.S.), 157(12):5438 (1996). CD97 has also 
been reported as being related to the secretin receptor superfamily, but unlike known members of that family, 
CD97 and EMRl have extended extracellular regions that possess several EGF domains at the N-terminus. 
30 Hamann, et al., Genomics . 32(1):144 (1996); Harmann, et al., J. Immunol .. 155(4):1942 (1995). EMRl is 
further described in Lin» et al.. Genomics . 41(3):301 (1997) and Baud, et al,. Genomics . 26(2):334 (1995). 
While CD97 and EMRl appear to be related to the secretm receptors, a known member of the secretin family 
of G protein-coupled receptors includes the alpha-latroxin receptor, latrophilin, which has been described as 
calcium independent and abundant among neuronal tissues. Lelianova. et al., J. Biol. Chem. . 272(34), 21504 
35 (1997); Davletov, et al.. J. Biol. Chem . (U.S.), 271{38):23239 (1996). Both members of the secretin receptor 
superfamily and non-members which are related to the secretin receptor superfamOy, or CRF and calcitonin 
receptors are of interest. In particular, new members of these families, identified by their homology to known 
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proteins, are of inieresi. 

Efforts are being undenaken by both industry and acadcmia to identify new membrane-bound receptor 
proteins, particularly transmembrane proteins with EGF repeats and large N-ierminuses which may belong to 
the family of seven-transmembrane proteins of which CD97 and EMRl are members. We herein describe the 
identification and charactization of novel polypeptides having homology to CD97 and EMRl , designated herein 
as PR0228 polypeptides. 



9. PROS33 

Growth factors are molecular signals or mediators that enhance cell growth or proliferation, alone or 
in concert, by binding to specific cell surface receptors, however, there are other cellular reactions than only 

10 growth upon expression to growth factors. As a result, growth factors are belter characterized as multifiinctional 
and potent cellular regulators. Their biological effects include proliferation, chemotaxis and stimulation of 
extracellular matrix production. Growth factors can have both stimulatory and inhibitory effects. For example, 
transforming growth factors (TGF-p) is highly pleiotropic and can stimulate proliferation in some cells, 
especially connective tissues, while being a potent inhibitor of proliferation in others, such as lymphocytes and 

15 epithelial cells. 

The physiological effect of growth stimulation or inhibition by growth factors depends upon the state 
of development and differentiation of the target tissue. The mechanism of local cellular regulation by classical 
endocrine molecules comprehends autocrine (same cell), juxtacrine (neighbor cell), and paracrine (adjacent cell) 
pathways. Peptide growdi factors are elements of a complex biological language, providing the basis for 

20 intercellular communication. They permit ceUs to convey information between each other, mediate interaction 
between cells and change gene expression, the effect of these raultiftmctional and pluripotent factors is 
dependent on the presence or absence of other peptides. 

Fibroblast growth factors (FGFs) are a family of heparin-binding, potent mitogens for both normal 
diploid fibroblasts and established cell lines, Godpodarowicz, D. et al, (1984), Proc. Natl. Acad. Sci. USA 81: 

25 6983. the FGF family comprises acidic FGF (FGF-1), basic FGF (FGF-2), INT-2 (FGF-3), K-FGF/HST (FGF- 
4), FGF-5, FGF-6, KGF (FGF-7), AIGF (FGF-8) among others. All FGFs have two conserved cysteine 
residues and share 30-50% sequence homology at the amino acid level. These factors are miiogenic for a wide 
variety of normal diploid mesoderm-derived and neural crest-derived cells, inducing granulosa cells, adrenal 
cortical cells, chrondocytes, myoblasts, corneal and vascular endothelial cells (bovine or human), vascular 

30 smooth muscle cells, lens, retina and prostatic epithelial cells, oligodendrocytes, astrocytes, chrondocytes, 
myoblasts and osteoblasts. 

Fibroblast growth factors can also stimulate a large number of cell types in a non-mitogenic manner. 
These activities include promotion of cell migration into a wound area (chemotaxis), initiation of new blood 
vessel formulation (angiogenesis), modulation of nerve regeneration and survival (neurotrophism), modulation 

35 of endocrine functions, and stimulation or suppression of specific cellular protein expression, extracellular matrix 
production and cell survival. Baird, A. & Bohlen, P., Handbook of Exp. PhrmacoL 95(1): 369-418 (1990). 
These properties provide a basis for using fibroblast growth factors in therapeutic approaches to accelerate 
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wound healing, nerve repair, collateral blood vessel formation, and the like. For example, fibroblast growth 
factors, have been suggested to minimize myocardium damage in heart disease and surgery (U.S. P. 4,378,437), 
We herein describe the identification and characterization of novel polypeptides having homology to 
FGF, herein designated PR0533 polypeptides. 

5 10. PR0245 

Some of the most important proteins involved in the above described regulation and modulation of 
cellular processes are the enzymes which regulate levels of protein phosphorylation in the cell. For example, 
it is known that the transduction of signals that regulate cell growth and differentiation is regulated at least in part 
by phosphorylation and dephosphorylation of various cellular proteins. The enzymes that catalyze these 
10 processes include the protein kinases, which iimction to phosphorylate various cellular proteins, and the protein 
phosphatases, which function to remove phosphate residues from various cellular proteins. The balance of the 
level of protein phosphorylation in the cell is thus mediated by the relative activities of these two types of 
enzymes. 

Although many protein kinase enzymes have been identified, the physiological role played by many of 
15 these catalytic proteins has yet to be elucidated. It is well known, however, that a number of the known protein 
kinases function to phosphorylate tyrosine residues in proteins, thereby leading to a variety of different effects. 
Perhaps most importantly, there has been a great deal of interest in the protein tyrosine kinases since the 
discovery that many oncogene products and growth factors possess intrinsic protein tyrosine kinase activity. 
There is, therefore, a desire to identify new members of the protein tyrosine kinase family. 
20 Given the physiological importance of the protein kinases, efforts are being imdertaken by both industry 

and academia to identify new, native kinase proteins. Many of these efforts are focused on the screemng of 
mammalian recombinant DNA libraries to identify the coding sequences for novel kinase proteins. We herein 
describe the identification and characterization of novel polypeptides having homology to tyrosine kinase 
proteins, designated herein as PR0245 polypeptides. 

25 

11. FRO220. PR0221 and PR0227 

Protein-protein interactions include receptor and antigen complexesand signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. 
30 Thus, the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical 
community. 

All proteins conuining leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are shon sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
35 correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 
one surface exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features 
have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 
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See, Kobe and Deisenhofer. Trends Biochem. Sci., 19(I0):415-42I (Oct. 1994). 

A study has been reponed on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, 
tissue repair, and tumor stroma formation. lozzo. R. V., Crit. Rev. Biochem. Mol. Biol .. 32(2): 141-174 
(1997). Others studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, 
5 et al.. Vouv. Rev. Fr. Hematol . (Germany), 37(4) :2 1 5-222 (1995), reporting mutations in the leucine rich motif 
in a complex associated with the bleeding disorder Bernard-Soul ier syndrome and Chlemeison, K. J . , Thromb. 
Haemost. (Germany), 74(1): 111-116 (July 1995), reponing that platelets have leucine rich repeats. Another 
protein of panicular interest which has been reported to have leucine-rich repeats is the SLIT protein which has 
been reponed to be useful in treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage 

10 such as in Parkinson's disease, and for diagnosis of cancer, see. Artavanistsakonas, S. and Rothberg. J. M., 
WO9210518-A1 by Yale University. Other studies reporting on the biological functions of proteins having 
leucine-rich repeats include: Tayar, N.. ct al.. Mol. Cell Endocrinol. . (Ireland). 125(l-2):65-70 (Dec. 1996) 
(gonadotropin receptor involvement); Miura, Y., et al.. Nippon Rinsho (JapanV 54(7): 1784-1789 (July 1996) 
(apoptosis involvement); Harris, P. C, et al„ J. Am. Soc. Nephrol .. 6(4): 1125-1 133 (Oct. 1995) (kidney 

15 disease involvement); and Ruoslahii, E. I., et ah, WO9110727-A by La Jolla Cancer Research Foundation 
(decorin binding to transforming growth factorP involvement for treatment for cancer, wound healing and 
scarring). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having 
leucine rich repeats to better understand protein-protein interactions. Of particular interest are those proteins 
20 having leucine rich repeats and homology to known proteins having leucine rich repeats such as the SLIT protein 
and platelet glycoprotein V. 

12. PR02S8 

Immunoglobulins are antibody molecules, the proteins that ftmction both as receptors for antigen on the 
25 B-cell membrane and as the secreted products of the plasma cell. Like all antibody molecules, immunoglobulins 
perform two major ftmctions: they bind specifically to an antigen and they participate in a limited number of 
biological effector functions. Therefore, new members of the Ig superfamily are always of interest. Molecules 
which act as receptors by various viruses and those which act to regulate immune function are of particular 
interest. Also of particular interest are those molecules which have homology to known Ig family members 
30 which act as virus receptors or regulate immune function. Thus, molecules having homology to poliovirus 
receptors. CRT AM and CD166 (a ligand for lymphocyte antigen CD6) are of particular interest. 

Extracellular and membrane-bound proteins play important roles in the formation, differentiation and 
maintenance of multicellular organisms. The fate of many mdividual cells, e.g., proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells 
35 and/or the immediate environment. This information Is often transmitted by secreted polypeptides (for instance, 
mitogenic factors, survival factors, cytotoxic factors, differentiationfactors, neuropeptides, and hormones) which 
are, in turn, received and interpreted by diverse cell receptors or membrane-bound proteins. These secreted 
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polypeptides or signaling molecules normally pass through the cellular secretory pathway to reach their site of 
action in the extracellular environment, usually ai a membrane-bound receptor protein. 

We herein describe the identification and characterization of novel polypeptides having homology to 
CRTAM, designated herein as PR0258 polypeptides. 

5 13. PR0266 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. 
Thus, the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical 
10 conmiunity. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions, 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 

IS one surface exposed to solvent, so that the protein acquires an unusual, nonglobular shape. These two features 
have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 
See, Kobe and Deisenhofer, Trends Biochem. Sci.. 19( 10) :4 15-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, 

20 tissue repair, and tumor stroma formation. lozzo, R. V.. Crit. Rev. Biochem. Mol. Biol .. 32(2):141-174 
(1997). Others studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C. , 
el al., Vouv. Rev. Fr. Hematol. (Germany), 37(4):215-222 (1995), reponing mutations in the leucine rich motif 
in a complex associated with the bleeding disorder Bernard-Soul ier syndrome and Chleraetson, K. J. , Thromb. 
Haemost . (Germany), 74(1): 11 1-116 (July 1995), reporting that platelets have leucine rich repeats. Another 

25 protein of particular interest which has been reported to have leucine-rich repeats is the SLIT protein which has 
been reported to be useful in treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage 
such as m Parkinson's disease, and for diagnosis of cancer, see, Artavanistsakonas, S. and Rothberg, J. M., 
WO9210518-A1 by Yale University. Other studies reporting on the biological functions of proteins having 
leucine-rich repeats include: Tayar. N,, et al., Mol. Cell Endocrinol. . (Ireland), 125(1-2): 65-70 (Dec. 1996) 

30 (gonadotropin receptor involvement); Miura, Y., et al., Ni ppon Rinsho (Japan). 54(7):1784-1789 (July 1996) 
(apoptosis involvement); Harris, P. C, et al., J. Am. Soc. Nephrol .. 6(4):1125-1133 (Oct. 1995) (kidney 
disease involvement); and Ruoslahti, £. L, et al., WO9110727-A by La Jolla Cancer Research Foundation 
(decorin binding to transforming growth factorp involvement for treatment for cancer, woimd healing and 
scarring). 

35 Efforts are therefore being undertaken by both industry and academia to identify new proteins having 

leucine rich repeats to better understand protein-protein interactions, neuronal development and adhesin 
molecules. Of particular interest are those proteins having leucine rich repeats and homology to known proteins 
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having leucine rich repeats such as ,he SLIT protein. We herein describe novel polypeptides having homology 
to SLIT, designated herein as PR0266 polypeptides. 

14. PR0269 

Thrombomodulin binds to and regulates the activity of thrombin. U is important in the control of blood 
5 coagulation. Thrombomodulin functions as a natural anticoagulant by accelerating the activation of piotein C by 
thrombin. Soluble thrombomodulin may have therapeutic use as an antithrombotic agem with reduced risk for 
hemorrhageascomparedwidiheparin. Thrombomodulin is a cell surface trans-membrane glycoprotein, present 
on endothelial cells andplatelets.Asmaller.ftmctionallyactiveformoftiirombomodulin circulates in tte 
and is also found in urine. (In Haeberli, A.. Human Protein Data. VCH Oub.. N. Y., 1992). Peptides having 
10 homology to thrombomodulin are particularly desirable. 

We herein describe the identification and characterization of novel polypeptides having homology to 
thrombomodulin, designated herein as PR0269 polypeptides. 



15 



20 



15. PR0287 

Procollagen C-proteinase enhancer protein binds to and enhances the activity of bone morphogenic 
protein "BMPl VprocoUagen C-proteinase (PCP). It plays a role in extracellular matrix deposition. BMPl 
proteins may be used to induce bone and/or cartilage formation and in wound healing and tissue repair. 
Therefore, procollagen C-proteinase enhancer protein. BMPl and proteins having homology thereto, are of 
interest to the scientific and medical communities. 

We herein describe die identification and characterization of novel polypeptides having homology to 

procollagenC-proteinase enhancer proteinprecursor and procollagenC-proteinase enhancer protein, desi^^^ 
herein as PR0287 polypeptides. 



25 



30 



35 



16. FR0214 

Growth factors are molecular signals or mediators tiiat enhances cell growtii or proliferation, alone or 
in concert, by binding to specific cell surface receptors. However, there are other cellular reactions than only 
growtii upon expression togrowti, factors. As aresult. growtii factors are better characterized as multifimctional 
and potem cellular regulators. Their biological effects include proliferation, chemotaxis and stimulation of 
extracellular matrix production. Growtii factors can have botii stimulatory and inhibitory effects. For example 
transforming growtf, factor p (TGF-P) is highly pleiotropic and can stimulate proliferation in some cells, 
especially comiective tissue, while being a potent inhibitor of proliferation in others, such as lymphocytes and 
epithelial cells. 

The physiological effect of growtii stimulation or inhibition by growtii factors depends upon the sute 
of developmem and differemiation of tfie target tissue. The mechanism of local ceUular regulation by chssical 
endocrine molecules involves comprehends autocrine (same cell), juxtacrine (neighbor cell), and paracrine 
(adjacent cells) patiiways. Peptide growtii factors are elements of a complex biological language, providing tiie 
basis for intercellular communication. They permit cells to convey information between each odier. mediate 
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imeraciion between cells and change gene expression. The effect of these multifunctional and pluripotent factors 
is dependent on the presence or absence of other peptides. 

Epidermal growth factor (EGF) is a conventional miiogenic factor that stimulates the proliferation of 
various types of cells including epithelial cells and fibroblasts. EGF binds to and activates the EGF receptor 
(EGFR), which initiates intracellular signaling and subsequent effects. The EGFR is expressed in neurons of 
5 the cerebral conex, cerebellum, and hippocampus in addition to other regions of the central nervous system 
(CNS). In addition, EGF is also expressed in various regions of the CNS. Therefore, EGF acts not only on 
mitotic cells, but also on postmitotic neurons. In fact, many studies have indicated that EGF has neurotrq>hic 
or neuromodulatory effects on various types of neurons in die CNS. For example, EGF acts directly on cultured 
cerebral cortical and cerebellar neurons, enhancing neurite outgrowth and survival. On the other hand, EGF 

10 also acts on other cell types, including septal cholinergic and mesencephalic dopaminergic neurons, indirectly 
through glial cells. Evidence of the effects of EGF on neurons in the CNS is accumulating, but the mechanisms 
of action remain essentially unknown. EGF-induced signaling in mitotic cells is better understood than in 
postmitotic neurons. Studies of cloned pheochromocytoma PCI 2 cells and cultured cerebral cortical neurons 
have suggested that the EGF-induced neurotrophic actions are mediated by sustained activation of the EGFR and 

15 mitogen-activated protein kinase (MAPK) in response to EGF. The sustained intracellular signaling correlates 
with the decreased rate of EGFR down-regtilation, which might determine the response of neuronal cells to EGF. 
It is likely that EGF is a multi-potent growth factor that acts upon various types of cells including mitotic cells 
and postmitotic neurons. 

EGF is produced by the salivary and Bnmner's glands of the gastrointestinal system, kidney, pancreas, 
20 thyroid gland, pituitary gland, and the nervous system, and is foimd in body fluids such as saliva, blood, 
cerebrospinal fluid (CSF), urine, amniotic fluid, prostatic fluid, pancreatic juice, and breast milk, Plata-Salaman, 
CR Peptides 12: 653-663 (1991). 

EGF is mediated by its membrane specific receptor, which contains an intrinsic tyrosine kinase. 
Stoscheck CM et ai, J, Cell Biochem. 3\: 135-152 (1986). EGF is believed to function by binding to the 
25 extracellular portion of its receptor which induces a transmembrane signal that activates the intrinsic tyrosine 
kinase. 

Purification and sequence analysis of the EGF-like domain has revealed the presence of six conserved 
cysteine residues which cross-bind to create three peptide loops. Savage CR et al, J, Biol Chem. 248: 7669- 
7672 (1979). It is now generally known that several other peptides can react with the EGF receptor which share 

30 the same generalized motif X„CX7CX4«CX,oCXCX5GX2CX„, where X represents any non-cysteine amino acid, 
and n is a variable repeat number. Non isolated peptides having this motif include TGF-a, amphuregulin, 
schwannoma-derived growth factor (SDGF), heparin-binding EGF-like growth factors and certain virally 
encoded peptides (e.g., Vaccinia virus, Reisner AH, Nature 313: 801-803 (1985), Shope fibroma virus, Chang 
W., et al. , Mol Cell Biol. 7: 535-540 (1987), Molluscum contagiosum, Porter CD & Archard LC, /. Gen. Yirol 

35 ^: 673-682 (1987). and Myxoma virus, Upton C et<d,.J. Vifro/..61: 1271-1275(1987). Prigent SA & Lemoine 
N.R., Prog, Growth Factor Res, 4: 1-24 (1992). 
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EGF-like domains are not confined to growth factors but have been observed in a variety of cell-surface 
and extracellular proteins which have interesting properties in ceil adiiesion, protein-protein interaction and 
development, Laurence DJR & Gusierson BA, Tumor BioL H.: 229-261 (1990). These proteins include blood 
coagulation factors (factors VI, IX. X, XII, protein C, protein S, protein Z. tissue plasminogen activator, 
urokinase), extracellular matrix components (larainin. cytotaciin,entaciin). cell surface receptors (LDL receptor, 
5 thrombomodulin receptor) and immunity-related proteins (complement Clr, uromodulin). 

Even more interesting, the general strucnire pattern of EGF-Iike precursors is preserved through lower 
organisms as well as in mammalian cells. A number of genes with developmental significance have been 
identified in invertebrates with EGF-like repeats. For example, the notch gene of Drosophila encodes 36 
tandemly arranged 40 amino acid repeats which show homology to EOF, Wharton W et al. Cell 43: 557-581 

10 (1985). Hydropathy plots indicate a putative membrane spanning domain, with the EGF-related sequences being 
located on the extracellular side of the membrane. Other homeoiic genes with EGF-like repeats include Delta, 
95F and 5ZD which were identified using probes based on Notch, and the nematode gene Lin-il which encodes 
a putative receptor for a developmental signal transmitted between two specified cells. 

Specifically, EGF has been shown to have potential in the preservation and maintenance of 

15 gastrointestinal mucosa and the repair of acute and chronic mucosal lesions, Konturek, PC et aL, Eur. J. 
Gastroenterol Hepcaol. 2 (10), 933-37 (1995), including the treatment of necrotizing enterocolitis, Zollinger- 
Ellison syndrome, gastrointestinal ulceration gastrointestinal ulcerations and congenital microvillus atrophy, A, 
Guglietta & PB Sullivan, Eur, J. Gastroenterol Hepatol, 7(10), 945-50 (1995). Additionally, EGF has been 
implicated in hair follicle differentiation; C.L. du Cros, J. Invest, Dermatol. 101 (1 Suppl.), 106S-1 13S (1993), 

20 SG HiUier, Clin. Endocrinol. 23(4), 427-28 (1990); kidney function, L.L. Hamm etal., Semin, Nephrol. 13 (1): 
109-15 (1993), RC Harris, Am. J. Kidney Dis. 17(6): 627-30 (1991); tear fluid, GB van Setten et al.. Int. 
Ophthalmol 15(6); 359-62(1991); vitamin K mediated blood coagulation. J. Stenflo etaL, Blood7Z(7): 1637-51 
(1991). EGF is also implicated various skin disease characterized by abnormal keratinocyte differentiation, e.g. , 
psoriasis, epithelial cancers such as squamous cell carcinomas of (he lung, epidermoid carcinoma of the vulva 

25 and gliomas. King, LE et al, Am. J. Med. Set. 296: 154-158 (1988). 

Of great interest is mounting evidence that genetic alterations in growth factors signaling pathways are 
closely linked to developmental abnormalities and to chronic diseases including cancer. Aaronson SA, Science 
254: 1 146-1153 (1991). For example, c-erb-2 (also known as HER-2), a proto-oncogene with close strucmral 
similarity to EGF receptor protein, is overexpressed in human breast cancer. King et al. , Science 229: 974-976 

30 (1985); Gullick. WJ, Hormones and their actions, Cooke BA et al, eds, Amsterdam, Elsevier, pp 349-360 
(1986). 

17, PR0317 

The TGF-p supergene family, or simply TGF-P superfamily, a group of secreted proteins, includes 
35 a large number of related growth and differentiation factors expressed in vutually all phyla. Superfamily 
members bind to specific cell surface receptors that activate signal transduction mechanisms to elicit their 
multifunctional cytokine effects. Kolodziejczyk and Hall, Biochem. Cell. Biol.. 74: 299-314 (1996); Attisano 
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and Wrana, Cytokine Growth Factor Rev.. 7: 327-339 (1996); and Hill, Cellular Signaling . 8: 533-544 (1996). 

Members of this family include five distinct forms of TGF-P (Sporn and Roberts, in Peptide Growth 
Factors and Their Receptors. Spom and Roberts, eds. (Springer- Verlag: Berlin, 1990) pp. 419-472), as well as 
the differentiation factors vgl (Weeks and Melton. Cell, 5i: 861-867 (1987)) and DPP-C polypeptide (Padgett 
et al , Nature . 325: 81-84 (1987)). the hormones aciivin and inhibin (Mason e/g/.. Nature . 318 : 659-663 (1985); 
5 Mason et al , Growth Factors. 1: 77-88 (1987)). the Mullerian-inhibiting substance (MIS) (Gate et al. , Cell, 45 : 
685-698 (1986)), the bone morphogenetic proteins (BMPs) (Wozney et al. Science . 242 : 1528-1534 (1988); 
PCX WO 88/00205 published January 14. 1988; U.S. 4,877,864 issued October 31, 1989), the developmcntally 
regulated proteins Vgr-1 (Lyons et al, Proc. Natl. Acad. Sci. USA . 86: 4554-4558 (1989)) and Vgr-2 (Jones 
etal, Molec. Endocrinol.. 6: 1961-1968(1992)), the mouse growth differentiation factor (GDF), suchasGDF- 

10 3 and GDF-9 (Kingsley, Genes Dev. . 8: 133-146 (1994); McPherron and Lee, J. Biol. Chem. . 268: 3444-3449 
(1993)). the mouse lefty/Stral (Meno et al. Nature . 381 : 151-155 (1996); Bouillet etal. Dev. Biol. . 170 : 420- 
433 (1995)), glial cell line-derived neurou-ophic factor (GDNF) (Lin et al. Science . 260: 1130-1132 (1993). 
neunurin (Kotzbauer et al , Nanire . 384 : 467-470 (1996)), and endometrial bleeding-associated factor (EBAF) 
(Kothapalli et al , J. Clin. Invest.. 99: 2342-2350 (1997)). The subset BMP-2A and BMP-2B is approximately 

15 75% homologous in sequence to DPP-C and may represent the mammalian equivalent of that protein. 

The proteins of the TGF-P superfamily are disulfide-linked homo- or heterodimers encoded by larger 
precursor polypeptide chains containing a hydrophobic signal sequence, a long and relatively poorly conserved 
N-terminal pro region of several hundred amino acids, a cleavage site (usually polybasic), and a shorter and 
more highly conserved C-terminal region. This C-terminal region corresponds to the processed mature protein 

20 and contains approximately 1(K) amino acids with a characteristic cysteine motif, le, , the conservation of seven 
of the nine cysteine residues of TGF-p among all known family members. Although the position of the cleavage 
site between the mature and pro regions varies among the family members, the C-terminus of all of the protems 
is in the identical position, ending in the sequence Cys-X-Cys-X, but differing in every case from the TGF-P 
consensus C-terminus of Cys-Lys-Cys-Ser. Spom and Roberts, 1990, supra, 

25 There are at least five forms of TGF-p currently identified, TGF-P 1 , TGF-p2, TGF-P3, TGF-P4, and 

TGF-P5. The activated form of TGF-P 1 is a homodimer formed by dimerization of the carboxy-terminal 112 
amino acids of a 390 amino acid precursor. Recombinant TGF-P 1 has been cloned (Derynck et al. Nature . 
316:701-705 (1985)) and expressed in Chinese hamster ovary cells (Gentry etal, Mol. Cell. Biol. . 7: 3418-3427 
(1987)). Additionally, recombinant human TGF-p2 (deMartin et al, EMBO J. . 6: 3673 (1987)), as well as 

30 human and porcine TGF-p3 (Derynck et al , EMBO J.. 7: 3737-3743 (1988); ten Dijke et al , Proc. Natl. Acad. 
Sci. USA . 85: 4715 (1988)) have been cloned. TGF-p2 has a precursor form of 414 amino acids and is also 
processed to a homodimer from the carboxy-terminal 1 12 amino acids that shares approximately 70% homology 
with the active form of TGF-P 1 (Marquardt gf a/.. J. Biol. Chem., 262 : 12127(1987)). See also EP 200,341; 
169,016; 268,561; and 267,463; U.S. Pat. No. 4.774,322; Cheifetz et al. Cell, 48: 409-415 (1987); Jakowlew 

35 et al.. Molecular Endocrin.. 2: 747-755 (1988); Derynck et al, J. Biol. Chem. . 261 : 4377-4379 (1986); 
Sharpies et al, DNA . 6: 239-244 (1987); Derynck et al,, Nucl. Acids. Res.. 15: 3188-3189 (1987); Derynck 
etal, Nucl. Acids. Res.. J5: 3187 (1987); Seyedin etal, J. Biol. Chem.. 261 : 5693-5695 (1986); Madisen et 
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aL, DNA . 7: 1-8 (1988); and Hanks et ai, Proc. Natl. Acad. Sci. (U.S.A.V 85: 79-82 (1988). 

TGF-P4 and TGF-p5 were cloned from a chicken chondrocyte cDNA library (Jakowlew et ai , Molcc. 
Endocrinol. . 2: 1 186-1 195 (1988)) and from a frog oocyte cDNA library, respectively. 

The pro region of TGF-p associates non-covalenily with the mature TGF-p dimer (Wakefield et ai . 
J. Biol. Chem.. 263: 7646-7654 (1988); Wakefield et ai. Growth Factors , i: 203-218 (1989)). and the pro 
5 regions are found lo be necessary for proper folding and secretion of the active mauire dimers of both TGF-p 
and activin (Gray and Mason, Science. 247: 1328-1330 (1990)). The association between the mature and pro 
regions of TGF-P masks the biological activity of the mature dimer, resulting in formation of an inactive latent 
form. Latency is not a constant of the TGF-P superfamily, since the presence of the pro region has no effect 
on activin or inhibin biological activity. 

10 A unifying feature of the biology of the proteins from the TGF-P superfamily is their ability to regulate 

developmental processes, TGF-P has been shown to have numerous regulatory actions on a wide variety of both 
normal and neoplastic cells. TGF-p is multifunctional, as it can either stimulate or inhibit cell proliferation, 
differentiation, and other critical processes in cell function (Spom and Roberts, supra). 

One member of the TGF-P superfamily. EBAF. is expressed in endometrium only in the late secretory 

15 phase and during abnormal endometrial bleeding, Kothapalli et ai., J. Clin. Invest. . 99: 2342-2350 (1997). 
Human endometrium is unique in that it is the only tissue in the body that bleeds at regular intervals. In 
addition, abnormal endometrial bleeding is one of the most common manifestations of gynecological diseases, 
and is a prime indication for hysterectomy. In situ hybridization showed that the mRN A of EBAF was expressed 
in the stroma without any significant mRNA expression in the endometrial glands or endothelial ceils. 

20 The predicted protein sequence of EBAF showed a strong homology to the protein encoded by mouse 

lefty/straJ of the TGF-P superfamily. A motif search revealed that the predicted EBAF protem contains most 
of the cysteine residues which are conserved among the TGF-P-relatcd proteins and which are necessary for the 
formation of the cysteine knot structure. The EBAF sequence contains an additional cysteine residue, 12 amino 
acids upstream from the first conserved cysteine residue. The only other family members known to contain an 

25 additional cysteine residue are TGF-ps, inhibins, and GDF-3. EBAF, similar to LEFTY, GDF-3/Vgr2, and 
GDF-9, lacks the cysteine residue that is known to form the intermolecular disulfide bond. Therefore, EBAF 
appears to be an additional member of the TGF-P superfamily with an unpaired cysteine residue that may not 
exist as a dimer. However, hydrophobic contacts between the two monomer subunits may promote dimer 
formation. Fluorescence in situ hybridization showed that the ebafgcne is located on human chromosome 1 at 

30 bandq42.1. 

Additional members of the TGF-P superfamily, such as those related to EBAF, are being searched for 
by industry and academics. We herein describe the identification and characterization of novel polypeptides 
having homology to EBAF, designated herein as PR0317 polypeptides. 

35 18. PRO301 

The widespread occurrence of cancer has prompted the devotion of considerable resources and 
discovering new treatments of treatment. One particular method involves the creation of tumor or cancer specific 
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monoclonal antibodies (mAbs) which are specific to tumor antigens. Such mAbs, which can distinguish between 
normal and cancerous cells are useful in the diagnosis, prognosis and ireaimeni of the disease. Particular 
antigens are known to be associated with neoplastic diseases, such as colorectal cancer. 

One particular antigen, the A33 antigen is expressed in more than 90% of primary or metastatic colon 
cancers as well as normal colon epithelium. Since colon cancer is a widespread disease, early diagnosis and 
5 treatment is an imponani medical goal. Diagnosis and treatment of colon cancer can be implemented using 
monoclonal antibodies (mAbs) specific therefore having fluorescent, nuclear magnetic or radioactive tags. 
Radioactive gene, toxins and/or drug tagged mAbs can be used for treatment in situ with minimal patient 
description. mAbs can also be used to diagnose during the diagnosis and treatment of colon cancers. For 
example, when the serum levels of the A33 antigen are elevated in a patient, a drop of the levels after surgery 

10 would indicate the tumor resection was successfuJ. On the other hand, a subsequent rise in serum A33 antigen 
levels after surgery would indicate that metastases of the original tumor may have formed or that new primary 
tumors may have appeared. Such monoclonal antibodies can be used in lieu of. or in conjunction with surgery 
and/or other chemotherapies. For example, U.S.P. 4,579,827 and U.S.S.N. 424,991 (E.P. 199,141) are 
directed to therapeutic administration of monoclonal antibodies, die latter of which relates to the application of 

15 anti-A33 mAb. 

Many cancers of epithelial origin have adenovirus receptors. In fact, adenovirus-derived vectors have 
been proposed as a means of inserting antisense nucleic acids into tumors (U.S.P. 5,518,885). Thus, the 
association of viral receptors with neoplastic tumors is not unexpected. 

We herein describe the identification and characterization of novel polypeptides having homology to 
20 certain cancer-associated antigens, designated herein as PRO301 polypeptides. 

19. PR0224 

Cholesterol uptake can have serious implications on one's health. Cholesterol uptake provides cells with 
most of the cholesterol they require for membrane synthesis. If diis uptake is blocked, cholesterol accumulates 

25 in the blood and can contribute to the formation of atherosclerotic plaques in blood vessel walls. Most 
cholesterol is transported m the blood bound to protein in the form of complexes known as low-density 
lipoproteins (LDLs). LDLs are endocytosed into cells via LDL receptor proteins. Therefore, LDL receptor 
proteins, and proteins having homology thereto, are of interest to the scientific and medical communities. 

Membrane-boimd proteins and receptors can play an important role in the formation, differentiation and 

30 maintenance of multicellular organisms. The LDL receptors are an example of membrane-bound proteins which 
are involved in the synthesis and formation of cell membranes, wherein the health of an individual is affected 
directly and indirectly by its function. Many membrane-boimd proteins act as receptors such as the LDL 
receptor. These receptors can ftmction to endocytose substrates or they can function as a receptor for a channel. 
Other membrane-bound proteins function as signals or antigens. 

35 Membrane-boimd proteins and receptor molecules have various industrial applications, including as 

pharmaceutical and diagnostic agents. The membrane-bound proteins can also be employed for screening of 
potential peptide or small molecule regulators of the relevant receptor/ligand interaction. In the case of the LDL 
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receptor, it is desirable to find molecules which enliance endocyiosis so as to lower blood cholesterol levels and 
plaque fonnation. It is also desirable to identify molecules which inhibit cndocytosis so that these molecules can 
be avoided or regulated by individuals having high blood cholesterol. Polypeptides which are homologous to 
lipoprotein receptors but which do not function as lipoprotein receptors are also of interest in the determination 
of the ftinction of the fragments which show homology. 

The following studies report on previously known low density lipoprotein receptors and related proteins 
including apolipoprotcins: Sawamura.etal.. Nippon Chemiphar Co. Japan patent application J09098787; Novak, 
S.. et al.. J. Biol. Chem. . 271:(20)11732-6 (1996); Blaas. D.. J. Virol . . 69(11)7244-7 (Nov. 1995); Scott. J., 
J. Inherit. Metah. pi.s . (UK), 9/Supp. 1 (3-16) (1986); Yamamoto. et al., CeU. 39:27-38 (1984); Rebece. et al.. 
Neurol^iol. Aging. 15:51 17 (1994); Novak. S..ctal.. J. Biol. Chemi^rv :>7i -iiTio,. .>7.< ^^c^y 
and Fruchart. Cell Mol. Biol .. 4(K4):461-81 (June 1994). These publications and others published prior to the 
filing of this application provide ftirther background to peptides already known in the art. 

Efforts are being undertaken by both industry and academia to idcmify new. native membrane-bound 
receptor proteins, particularly those having homology to lipoprotein receptors. We herein describe the 
identification and characterization of novel polypeptides having homology to lipoprotein receptors, designated 
15 herein as PR0224 polypeptides. 
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20. PR0222 

Complement is a group of proteins found in the blood that ztc important in humoral immunity and 
inflammation. Complemem proteins are sequentially activated by antigen-antibody complexes or by proteolytic 
enzymes. When activated, complemem proteins kiU bacteria and other microorganisms, affect vascular 
permeability, release histamine and attract white blood cells. Complement also enhances phagocytosis when 
bound to urget cells. In order to prevem harm to autologous cells, the complemem activation pathway is tightly 
regulated. 

Deficiencies in the regulation of complemem activation or in the complemem proteins themselves may 
lead to immune-complex diseases, such as systemic lupus erythematosus, and may result in increased 
susceptibility to bacterial infection. In all cases, early detection of complement deficiency is desirable so that 
the patient can begin treatment. Thus, research effons are currently directed toward identification of soluble and 
membrane proteins Aat regulate complement activation. 

Proteins known to be important in regulating complemem activation in humans include Factor H and • 
» Complemem receptor type 1 (CRl). Factor H is a 150 kD soluble serum protein that interacts with complemem 
protein C3b to accelerate the decay of C3 convertase and acts as a cofactor for Factor I-mediated cleavage of 
complemem protein C4b. Complemem receptor type 1 is a 190-280 kD membrane bomid protein found in mast 
cells and most blood cells. CRl interacts with complemem proteins C3b. C4b, and iC3b to accelerate 
dissociation of C3 convertases. acts as a cofactor for Factor I-mediated cleavage of C3b and C4b. ami binds 
immune complexes and promotes their dissolution and phagoqrtosis. 

Proteins which have homology to complement proteins are of particular imerest to the medical and 
industrial communities. Often, proteins having homology to each other have similar function. It is also of 
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interest whcii proteins having homology do not have similar functions, indicating that certain structural motifs 
identify information other than function, such as locality of function. 

Efforts are being undertaken by both industry and academia to identify new, native secreted and 
membrane-bound proteins, particularly those having homology to known proteins involved in the complement 
pathway. Proteins involved in the complement pathway were reviewed in Birmingham DJ (1995), Critical 
Reviews in Immunology. 15(2): 133-154 and in Abbas AK. et al. (1994) Cellular and Molecular Immunology. 
2nd Ed. W.B. Saunders Company, Philadelphia, pp 295-315. 

Wc herein describe the identification and characterization of novel polypeptides having homology to 
complement receptors, designated herein as PR0222 polypeptides. 

21. PR0234 

The successful function of many systems within multicellular organisms is dependent on cell-cell 
interactions. Such interactions are affected by the alignment of particular ligands with particular receptors in 
a manner which allows for ligand-receptor binding and thus a cell-cell adhesion. While protein-protein 
interactions in cell recognition have been recognized for some time, only recently has the role of carbohydrates 
in physiologically relevant recognition been widely considered (see B.K. Brandley et al, J. Leak. Biol 40: 97 
(1986) and N. Sharon et aL, Science 246: 227 (1989). Oligosaccharides are well positioned to act as recognition 
novel lectins due to their cell surface location and strucmral diversity. Many oligosaccharide structures can be 
created through the differential activities of a smaller number of glycosyltransferases. The diverse structures 
of oligosaccharides cin be generated by transcription of relatively few gene products, which suggests that the 
oligosaccharides are a plausible mechanism by which is directed a wide range of cell-cell interactions. Examples 
of differential expression of cell surface carbohydrates and putative carbohydrate binding proteins Qectins) on 
interacting cells have been described (J. Dodd & T.M. Jcssel. 7. NeuroscL 5: 3278 (1985); L.J. Regan et al,, 
Proc. Natl Acad. Scl USA 83: 2248 (1986); M. Constantine-Paton et al. Nature 324: 459 (1986); and M. 
Tiemeyer et al., 7. Biol Chem. 263*. 1671 (1989). One interesting member of the lectin family are selectins. 

The migration of leukocytes to sites of acute or chronic inflammation involves adhesive interactions 
between these cells and the endothelium. This specific adhesion is the initial event in the cascade that is initiated 
by inflammatory insuhs, and it is. therefore, of paramount importance to the regulated defense of the organism. 

The types of cell adhesion molecules that are involved in the interaction between leukocytes and the 
endothelium during an inflammatory response currently stands at four: (1) selectins; (2) (carbohydrate and 
glycoprotein) ligands for selectins; (3) integrins; and (4) integrin ligands, which are members of the 
immunoglobulin gene superfamily. 

The selectms are cell adhesion molecules that are unified both structurally and functionally. 
Structurally, selectins are characterized by the inclusion of a domain with homology to a calcium-dependent 
lectm (C-lectins). an epidermal growth factor (egf)-like domain and several complement binding-like domains, 
Bevilacqua, M.P. et al., Science 243: 1 160-1165 (1989); Johnston et al.. Cell Sg: 1033-1044 (1989); Lasky et 
al Ce//56: 1045-1055 (1989); Siegalman,M.tf/<z/.. Sciencem^ 1165-1172(1989); Stoolman. L.M.. CeU56: 
907-910 (1989). Functionally, selectins share the common property of their ability to mediate cell binding 
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through interactions between their lectin domains and cell surface carbohydrate ligands (Brandley , B, et al. , Cell 
63, 861-863 (1990); Springer, T. and Lasky, L.A., Nature 349. 19-197 (1991); Bevilacqua. M.P. and Nelson, 
R.M., y. Clin, Invest, 91 379-387 (1993) and Tedder et al., J. Exp. Med. 170: 123-133 (1989). 

There are three members identified so far in the seleciin family of cell adhesion molecules: L-selectin 
(also called peripheral lymph node homing receptor (pnHR), LEC-CAM-1, LAM-1, gp90 gplOO*^^'-. 
5 gpl lO^'^S MEL-14 antigen, Lcu-8 antigen, TQ- 1 antigen, DREG antigen), E-selectin (LEC-CAM-2, LECAM-2. 
ELAM-1) and P-selectin (LEC-CAM-3, LECAM-3, GMP-140, PADGEM). 

The identification of the C-lectin domain has led to an intense effort to define carbohydrate binding 
ligands for proteins containing such domains. E-selectin is believed to recognize the carbohydrate sequence 
NeuNAca2-3Ga!pi-4(Fucal-3)GlcNAc (sialyl-Lewis x, or sLe*) and related oligosaccharides. Berg eial., J. 
10 BioL Chem. 265: 14869-14872 (1991); Lx)we etaL, CeU63: 475-484 (1990); Phillips eiai., Science 250: 1 130- 
1132 (1990); Tiemeyer et al,. Proc. Natl. Acad, Sci. USA 88: 1138-1142 (1991). 

L-selectin, which comprises a lectin domain, performs its adhesive function by recognizing 
carbohydrate-containing ligands on endothelial cells. L-selectin is expressed on the surface of leukocytes, such 
as lymphocytes, neutrophils, monocytes and eosinophils, and is involved with the trafficking of lymphocytes to 
15 peripheral lymphoid tissues (Gallatin et al.. Nature 303: 30-34 (1983)) and with acute neutrophil-medicated 
inflammatory responses (Watson, S.R., Nature 34g: 164-167 (1991)). The amino acid sequence of L-selectin 
and the encoding nucleic acid sequence are, for example, disclosed in U.S. patent No. 5,098,833 issued 24 
March 1992. 

L-selectin (LEG AM- 1 ) is particularly interesting because of its ability to block neutrophil influx (Watson 
20 et al.. Nature 349 : 164-167 (1991), It is expressed in chronic lymphocytic leukemia cells which bind to HEV 
(Spertini et al. Nature 349: 691-694 (1991). It is also believed that HEV structures at sites of chronic 
inflammation are associated with the symptoms of diseases such as rheumatoid arthritis, psoriasis and multiple 
sclerosis. 

E-selectin (ELAM-1), is particularly interesting because of its transient expression on endothelial cells 
25 in response to IL-1 or TNF. Bevilacqua et al., Science 243: 1 160 (1989). The time course of this induced 
expression (2-8 h) suggests a role for this receptor in initial neutrophil induced extravasation in response to 
infection and injury. It has further been reported that anti-ELAM-1 antibody blocks the influx of neutrophils 
in a primate asthma model and thus is beneficial for preventing airway obstruction resulting from the 
inflammatory response. Gundel et al, J, Clin. Invest. 88- 1407 (1991). 
30 The adhesion of circulating neutrophils to stimulated vascular endothelium is a primary event of the 

inflammatory response. P-selectin has been reported to recognize the Lewis x structure (Gal'pi-4(Fucal-3) 
GlcNAc), Larsen et al. Cell 63: 467-474(1990). Others report that an additional terminal linked sialic acid is 
required for high affinity binding, Moore et al, J. Cell Biol U2: 491-499 (1991). P-selectin has been shown 
to be significant in acute lung injury. Anti-P-selectin antibody has been shown to have strong protective effects 
35 in a rodent lung injury model. M.S. Mulligan et al, J, Clin, Invest, gO: 1600 (1991). 

We herein describe the identification and characterization of novel polypeptides having homology to 
lectin proteins, herein designated as PR0234 polypeptides. 
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22. PRQ231 

Some of the mosi important proteins involved in the above described regulation and modulation of 
cellular processes are the enzymes which regulate levels of protein phosphorylation in the cell. For example, 
it is known that the transduction of signals that regulate cell growth and differentiation is regulated at least in part 
by phosphorylation and dephosphorylation of various cellular proteins. The enzymes that catalyze these 
5 processes include the protein kinases, which function to phosphorylate various cellular proteins, and the protein 
phosphatases, which function to remove phosphate residues from various cellular proteins. The balance of the 
level of protein phosphorylation in die cell is Uius mediated by the relative activities of these two types of 
enzymes. 

Protein phosphatases represent a growing family of enzymes that are found in many diverse forms, 
10 including both membrane*bound and soluble forms. While many protein phosphatases have been described, the 
functions of only a very few are beginning to be understood (Tonks, Semin. Cell BioL 4:373-453 (1993) and 
Dixon, Recent Prog, Horm, Res. 51:405-414 (1996)). However, in general, it appears that many of the protein 
phosphatases function to modulate the positive or negative signals induced by various protein kinases. 
Therefore, it is likely that protein phosphatases play critical roles in numerous and diverse cellular processes. 
15 Given the physiological importance of the protein phosphatases, efforts are being undertaken by both 

industry and academia to identify new, native phosphatase proteins. Many of these efforts are focused on the 
screening of mammalian recombinant DNA libraries to identify the coding sequences for novel phosphatase 
proteins. Examples of screening methods and techniques are described in the literamre [see, for example, Klem 
et al.. Proc. Natl. Acad. Sci.. ^:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 
20 We herein describe the identification and characterization of novel polypeptides having homology to acid 

phosphatases, designated herein as PR0231 polypeptides. 

23. PR0229 

Scavenger receptors are known to protect IgG molecules from catabolic degradation. Riechmann and 
25 Hollinger, Nature Biotechnology. 15:617 (1997), In particular, studies of the CH2 and CH3 domains have 
shown that specific sequences of these domains are important in determining the half-lives of antibodies. 
Ellerson, et al., J. Immunol .. 116: 510 (1976); Yasmeen, et al., J. Immunol . 116: 518 (1976; Pollock, et al., 
Eur. J. Immunol .. 20: 2021 (1990). Scavenger receptor proteins and antibodies thereto are further reported in 
U.S. Patent No. 5,510,466 to Krieger, et al. Due to the ability of scavenger receptors to increase the half-life 
30 of polypeptides and their involvement in mimune function, molecules having homology to scavenger receptors 
are of importance to the scientific and medical commimity. 

Efforts are being undertaken by both industry and academia to identify new, native secreted and 
membrane-bound receptor proteins, particularly those having homology to scavenger receptors. Many efforts 
are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for 
35 novel secreted and mcmbrane«bound receptor proteins. Examples of screening methods and techniques are 
described in the literature [see, for example, Klein et al., Proc. Natl. Acad. Sci.. 93:7108-7113 (1996); U.S. 
Patent No, 5,536,637)]. 
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We herein describe the identificaiion and characterization of novel polypeptides having homology to 
scavenger receptors, designated herein as PR0229 polypeptides. 

24. PR0238 

Oxygen free radicals and antioxidants appear to play an important role in the central nervous system 
5 after cerebral ischemia and reperfiision. Moreover, cardiac injury, related to ischaemia and reperfusion has been 
reported to be caused by the action of free radicals. Additionally, studies have reported that the redox state of 
the cell is a pivotal determinant of the fate of the cells. Furthermore, reactive oxygen species have been reported 
to be cytotoxic, causing inflammatory disease, including tissue necrosis, organ failure, atherosclerosis, infertility, 
birth defects, premature aging, mutations and malignancy. Thus, the control of oxidation and reduction is 

10 important for a number of reasons including for control and prevention of strokes, heart attacks, oxidative stress 
and hypertension. In this regard, reductases, and particularly, oxidoreductases, are of interest. Publications 
further describing this subject matter include Kelsey, et al., Br. J. Cancer . 76(7):852-4 (1997); Friedrich and 
Weiss, J. Theor. Biol. . 187(4):529-40 (1997) and PieuUe. ei al.. J. Bacteriol.. 179(1 8): 5684-92 (1997). 

Efforts are being undertaken by both industry and academia to identify new, native secreted and 

15 membrane-bound receptor proteins, particularly secreted proteins which have homology to reductase. Many 
efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences 
for novel secreted and membrane-boimd receptor proteins. Examples of screening methods and techniques are 
described in the literature [see, for example, Klein et al., Proc. Natl. Acad. Sci. . 93:7108-7113 (1996); U.S. 
Patent No. 5,536,637)]. 

20 We herein describe the identification and characterization of novel polypeptides having homology to 

reductase, designated herein as PR0238 polypeptides. 

25. PR0233 

Studies have reported that the redox state of the cell is an important determinant of the fate of the cell. 

25 Furthermore, reactive oxygen species have been reported to be cytotoxic, causing inflammatoiy disease, 
including tissue necrosis, organ failure, atherosclerosis, infertility, birth defects, premature aging, mutations and 
malignancy. Thus, the control of oxidation and reduction is important for a number of reasons, including the 
control and prevention of strokes, heart attacks, oxidative stress and hypertension. Oxygen free radicals and 
antioxidants appear to play an important role in the central nervous system after cerebral ischemia and 

30 reperfusion. Moreover, cardiac injury, related to ischaemia and reperfusion has been reported to be caused by 
the action of free radicals. In this regard, reductases, and panicularly. oxidoreductases, are of interest. In 
addition, the transcription factors, NF-kappa B and AP-1, are known to be regulated by redox state and to affect 
the expression of a large variety of genes thought to be involved in the pathogenesis of AIDS, cancer, 
atherosclerosis and diabetic complications. Publications further describing this subject matter include Kelsey, 

35 et al., Br. J. Cancer . 76(7):852-4 (1997); Friedrich and Weiss, J. Theor. Biol .. 187(4):529-40 (1997) and 
Pietille. et al., J. Bacteriol. . 179(18):5684-92 (1997). Given the physiological importance of redox reactions 
in vivo, efforts are currently being under taken to identify new, native proteins which are involved in redox 
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reactions. We describe herein the identification of novel polypeptides which have homology lo reductase, 
designated herein as PR0233 polypeptides. 

26. PR0223 

The carboxypeptidase family of exopeptidases constitutes a diverse group of enzymes that hydrolyze 
5 carboxyl-terminal amide bonds in polypeptides, wherein a large number of mammalian tissues produce these 
enzymes. Many of the carboxypeptidase enzymes that have been identified to date exhibit rather strong cleavage 
specificities for certain amino acids in polypeptides. For example, carboxypeptidase enzymes have been 
identified which prefer lysine, arginine, serine or amino acids with either aromatic or branched aliphatic side 
chains as substrates at the carboxyl terminus of the polypeptide. 
10 With regard to the serine carboxypeptidases, such amino acid specific enzymes have been identified 

from a variety of different mammalian and non-mammalian organisms. The mammalian serine carboxypeptidase 
enzymes play important roles in many different biological processes including, for example, protein digestion, 
activation, inactivation, or modulation of peptide hormone activity, and alteration of the physical propenies of 
proteins and enzymes. 

15 In light of the physiological importance of the serine carboxypeptidases, efforts are being undertaken 

by both industry and academia to identify new, native secreted and membrane-bound receptor proteins and 
specifically novel carboxypeptidases. Many of these efforts are focused on the screening of mammalian 
recombinant DNA libraries to identify the coding sequences for novel secreted and membrane-bound receptor 
proteins. We describe herein novel polypeptides having homology to one or more serine carboxypeptidase 

20 polypeptides, designated herem as PR0223 polypeptides. 

27. PR0235 

Plexin was first identified in Xenopus tadpole nervous system as a membrane glycoprotein which was 
shown to mediate cell adhesion via a homophilic binding mechanism in the presence of calcium ions. Strong 
25 evolutionary conservation between Xenopus, mouse and human homoiogs of plexin has been observed. 
[Kaneyama et al., Biochem. And Biophys. Res. Comm. 226: 524-529 (1996)]. Given the physiological 
importance of cell adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native 
proteins which are involved in cell adhesion. We describe herein the identification of a novel polypeptide which 
has homology to plexin, designated herein as PR0235. 

30 

28. PR0236 and PR0262 

P-galactosidase is a well known enzymatic protein which functions to hydrolyze P-galactoside molecules . 
p-galactosidase has been employed for a variety of different applications, both in vitro and in vivo and has proven 
to be an extremely useful research tool. As such, there is an mterest in obtaining novel polypeptides which 
35 exhibit homology to the P-galactosidase polypeptide. 

Given the strong interest in obtaining novel polypeptides having homology to P-galactosidase, efforts 
are currently being undenaken by both industry and academia to identify new, native P-galactosidase homolog 
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proteins. Many of these efforts arc focused on the screening of mammahan recombinant DNA libraries lo 
identify the coding sequences for novel P-galaciosidase-like proteins. Examples of screening methods and 
techniques are described in the literature (see. for example, Klein el al., Proc. Nad. Acad. Sci. . 93:7108-71 13 
(1996); U.S. Patent No. 5.536.637)]. We herein describe novel poylpeptides having siginificant homology to 
the P-galactosidase enzyme, designated herein as PR0236 and PR0262 polypeptides. 

29. PRQ239 

Densin is a glycoprotein which has been isolated from the brain which has all the hallmarks of an 
adhesion molecule. It is highly concentrated at synaptic sites in the brain and is expressed prominently in 
dendritic processes in developing neurons. Densin has been characterized as a member of the (Winked 
sialoglycoproteins. Densin has relevance to medically important processes such as regeneration. Given the 
physiological importance of synaptic processes and cell adhesion mechanisms in vivo, efforts are currentiy being 
under taken to identify new. native proteins which are involved in synaptic machinery and cell adhesion. We 
describe herein the identification of novel polypeptides which have homology to densin. designated herein as 
PR0239 polypeptides. 

30. FR02S7 

Ebnerin is a cell surface protein associated with von Ebner glands in mammals. Effons are being 
undertaken by both industry and academia to identify new. native cell surface receptor proteins and specifically 
those which possess sequence homology to cell surface proteins such as ebnerin. Many of these efforts are 
focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
receptor proteins. We herein describe the identification of novel polypeptides having significant homology to 
the von Ebner*s gland-associated protein ebnerin, designated herein as PR0257 polypeptides. 

31. PRO260 

Fucosidases are enzymes that remove fticose residues from fiicose containing proteoglycans. In some 
pathological conditions, such as cancer, rheumatoid arthritis, and diabetes, there is an abnormal fiicosylation of 
serum proteins. Therefore, fucosidases, and proteins having homology to fucosidase, are of importance to the 
study and abrogation of these conditions. In particular, proteins having homology to the alpha-l-fticosidase 
precursor are of interest. Fucosidases and fucosidase inhibitors are further described in U.S. Patent Nos. 
5.637,490. 5.382.709. 5.240.707. 5.153.325. 5.100.797. 5.096.909 and 5,017.704. Studies are also reported 
in Valk, et al. . J. Virol. , 71(9):6796 (1997), Aktogu, et al. . Monaldi. Arch. Chest Dis. (Italy), 52(2): 1 18 (1997) 
and Focarelli. et al., Biochem. BioDhvs. Res. Commun. (U.S.), 234(1):54 (1997). 

Efforts are being undertaken by both industry and academia to identify new. native secreted and 
membrane-bound receptor proteins. Of particular interest are proteins having homology to the alpha-l-fiicosidase 
precursor. Many effons are focused on the screening of mammalian recombinant DNA libraries to identify the 
coding sequences for novel secreted and membrane-bound receptor proteins. Examples of screening methods 
and techniques are described in the literature [see. for example. Klein et al.. Proc. Natl. Acad. Sci , 93:7108- 
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7113 (1996); U.S. Patent No. 5,536.637)J. 

We herein describe the identification and characterization of novel polypeptides having homology to 
fiKOsidases, designated herein as PRO260 polypeptides. 

32. FR0263 

5 CD44 is a cell surface adhesion molecule involved in cell-cell and cell-matrix interactions . Hyaluronic 

acid, a component of the extracellular matrix is a major ligand. Other iigands include collagen, fibroncctin. 
laminin. chrondroitin sulfate, mucosal addressin. serglycin and osteoponin. CD44 is also important in regulating 
cell traffic, lymph node homing, transmission of growth signals, and presentation of chemokines and growth 
factors to traveling cells. CD44 surface proteins are associated with metastatic tumors and CD44 has been used 

10 as a maricer for HIV infection. Certain splice variants are associated with metastasis and poor prognosis of 
cancer patients. Therefore, molecules having homology with CD44 are of particular interest, as their homology 
indicates that they may have functions related to those functions of CD44. CD44 is further described in U.S. 
Patent Nos. 5.506,119. 5,504.194 and 5.108,904; Gerberick, et al., Toxicol. Appl. Pharmacol., 146(l):l 
(1997); Wittig, et al. , Immunol. Letters (Netherlands), 57(1-3):217 (1997); and Oliveira and Odell, Oral Oncol . 

15 (England), 33(4):260 (1997). 

Efforts are being undertaken by both industry and academia to identify new, native secreted and 
membrane-bound receptor proteins, particularly transmembrane proteins widi homology to CD44 antigen. Many 
efforts are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences 
for novel secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are 

20 described in the literature [see. for example, Klein et al.. Pror.. Natl. Acad. Sci.. 91:7108-7113 (1996); U.S. 
Patent No. 5.536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
CD44 antigen, designated herein as PR0263 polypeptides. 



25 33. PRO270 

Thioredoxins effect reduction-oxidation (redox) state. Many diseases are potentially related to redox 
state and reactive oxygen species may play a role in many important biological processes. The transcription 
factors, NF-kappa B and AP-l, are regulated by redox state and are known to affect the expression of a large 
variety of genes thought to be involved in the pathogenesis of AIDS, cancer, atherosclerosis and diabetic 
30 complications. Such proteins may also play a role in cellular antioxidant defense, and in pathological conditions 
involving oxidative stress such as stroke and inflammation in addition to having a role in apqptosis. Therefore, 
thioredojuns. and proteins having homolosr thereto, are of interest to the scientific and medical communities. 

We herein describe flie idemificati<m and dharacterization of novel polypeptides having homology to 
thioredojun, designated herein as PRO270 polypeptides. 

35 . 

34. PRQ271 

The proteoglycan link protein is a protein which is intimately associated with various extracellular 
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matrix proteins and more specifically with proteins such as collagen. For example, one primary component of 
collagen is a large proteoglycan called aggrecan. This molecule is retained by binding to the glycosaminoglycan 
hyaluronan through the amino terminal Gl globular domain of the core protein. This binding is stabilized by 
the proteoglycan link protein which is a protein that is also associated with other tissues comaining hyaluronan 
binding proteoglycans such as versican. 

Link protein has been identified as a potential target for autoimmune antibodies in individuals who suffer 
from juvenile rheumatoid arthritis (see Guerassimov et aJ.. J. Rheumatology 24(5):959-964 (1997)). As such, 
ihere is strong interest in tdenUfying novel proteins having homology to link protein. We herein describe the 
identification and characterization of novel polypeptides having such homology, designated herein as PR0271 
polypeptides. 



35. PR6272 

Reticulocalbin is an endoplasmic reticular protein which may be involved in protein transport and 
luminal protein processing. Reticulocalbin resides in the lumen of the endopladsmic rerticulum, is known to bind 
calcium, and may be involved in a luminal retention mechanism of the endoplasmic reticulum. It contains six 
15 domains of the EF-hand motif associated with high affinity calcium binding. We describe herein the 
identification and characterization of a novel polypeptide which has homology to the reticulocalbin protein, 
designated herein as PR0272. 



36. £Sa2M 

Collagen, a naturally occurring protein, finds wide application in industry. Chemically hydrolyzed 
natural coUagen can be denatured and renatured by heating and cooling to produce gelatin, which is used in 
I*otographic and medical, among other ^plications. Collagen has important properties such as the ability to 
form interchain aggregates having a conformation designated as a triple helix. We herein describe the 
identification and characterization of a novel polypeptide which has homology to portions of the collagen 
molecule, designated herein as PR0294. 

37. PR029S 

The integrins comprise a supergene family of cell-surface glycoprotein receptors that promote cellular 
adhesion. Each cell has numerous receptors that define its cell adhesive capabilities. Integrins are involved in 
a wide variety of interaction between cells and other cells or matrix components. The integrins are of particular 
importance in regulating movement and fimction of immune system cells The platelet Ilb/IIIA intcgrin complex 
is of particular importance in regulating ptatelet aggregation. A member of the integrin family, integrin P-6. is 
expressed on epithelial cells and modulates epithelial inflammation. Another integrin. leucocyte-associated 
antigen-1 (LFA-1) is inqwrtant in the adhesion of lymphocytes during an immune response. The integrins are 
e^qwessed as heterodimcrs of non-covalently associated alpha and beta subunits. Given the physiotogical 
importance of ceU adhesion mechanisms in vivo, efforts are currently being under taken to identify new. native 
proteins which are involved in cell adhesion. We describe her«in the identificaUon and characterization of a 
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novel polypeptide which has homology to integrin, designated herein as PR0295. 
38. PR0293 

Protein-proteininieraciions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protein-protein interactions, protein-protein 
5 interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. 
Thus, the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical 
conununity. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 

10 locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeals 
correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 
one surface exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features 
have been indicated as responsible for the protein-binding functions of protems containing leucine-rich repeats. 
See, Kobe and Deisenhofer, Trends Biochem. Sci.. 19(10):415-421 (Oct. 1994). 

15 A smdy has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 

ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, 
tissue repair, and tumor stroma formation. lozzo, R. V., Crit. Rev. Biochem. Mol. Biol .. 32(2):14M74 
(1997), Others studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C. , 
et al., Vouv. Rev. Fr. Hematol. (Germany), 37(4):215-222 (1995), reporting mutations in the leucine rich motif 

20 in a complex associated with the bleeding disorder Bemard-Soulier syndrome and Chlemetson, K. J., Thromb. 
Haemost . (Germany). 74(1): 11 1-1 16 (July 1995), reporting that platelets have leucine rich repeats. Another 
protein of particular interest which has been reported to have leucine-rich repeats is the SLIT protein which has 
been reported to be useful in treating neuro-degenerative diseases such as Alzheimer *s disease, nerve damage 
such as in Parkinson's disease, and for diagnosis of cancer, see, Artavanistsakonas, S. and Rothberg, J. M., 

25 WO9210518-A1 by Yale University. Other studies reporting on the biological functions of proteins having 
leucine-rich repeats include: Tayar, N., et al., Mol. Cell Endocrmol. , (Ireland), 125 (1-2): 65-70 (Dec. 1996) 
(gonadotropin receptor involvement); Miura, Y,, et al., Nippon Rinsho (Japan), 54(7): 1784- 1789 (July 1996) 
(apoptosis involvement); Harris, P. C, et al., J. Am. See. Nephrol ., 6(4): 1125-1 133 (Oct. 1995) (kidney 
disease involvement); and Ruoslahti, E. I., et al., WO9110727-A by La Jblla Cancer Research Foundation 

30 (decorin binding to u-ansforming growth factorP involvement for treatment for cancer, wound healing and 
scarring). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having 
leucine rich repeats to better understand protein-protein interactions. Of particular interest are those proteins 
having leucine rich repeats and homology to known neuronal leucine rich repeat proteins. Many efforts are 
35 focused on the screening of manmialian recombinant DNA libraries to identify the coding sequences for novel 
secreted and membrane-bound proteins having leucine rich repeats. Examples of screening methods and 
techniques are described in the literature [see. for example, Klein el al., Proc. Natl. Acad. Sci. . 93:7108-71 13 
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(1996); U.S. Patent No. 5.536,637)J. 

We describe herein the identification and characierization of a novel polypepiide which has iiomology 
to leucine rich repeat proteins, designated herein as PR0293. 

39. PR0247 

Protein-proteininteractions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and lunctional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. 
Thus, the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical 
community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 
one surface exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features 
have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 
See. Kobe and Deisenhofer. Trends Biochem. .Sci 19(10):415-421 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, 
tissue repair, and tumor stroma formation. lozzo, R. V., Crit. Rev. Biochem. Mol. Bini 32(2):I41-174 
(1997). Others studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle. C. , 
et al. , Vouv.Rev.Fr.Hematol . (Germany). 37(4):215-222 (1995). reporting mutations in the leucine rich motif 
in a complex associated with the bleeding disorder Bemard-Soulier syndrome and Chlemetson. K. J.. Thromb. 
Haemost. (Germany), 74(1):111-116 (July 1995), reporting that platelets have leucine rich repeats. Another 
protein of particular interest which has been reported to have leucine-rich repeats is the SLIT protein which has 
been reported to be useful in treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage 
such as in Parkinson's disease, and for diagnosis of cancer, see. Artavanistsakonas. S. and Rothberg, J. M., 
WO9210518-A1 by Yale University. Other studies reportmg on the biological ftmctions of proteins having 
leucine-rich repeats include: Tayar, N., et al., Mol. Cell Rndncrinni (Ireland), 125(l-2):65-70 (Dec. 1996) 
(gonadotropin receptor involvement); Miura, Y., et al., Nippon Rinsho (JapanV 54(7): 1784- 1789 (July 1996) 
(apoptosis involvement); Harris, P. C. et al., J. Am. Soc. Nt^phmi 6(4):1125-1133 (Oct. 1995) (kidney 
disease involvement); and Ruoslahti, E. L, et al., WO91I0727-A by La JoUa Cancer Research Foundation 
(decorin binding to transfonning growth factor p imrolvement for treatment for cancer, wound healing and 
scarring). 

Densin is a glycoprotein which has been isolated from the brain which has aU the haltaiarks of an 
adhesion molecule. It is highly concentrated at synaptic sites in the brain and is expressed prominently in 
dendritic processes in developing neurons. Densin has been characterized as a member of die O-linted 
sialoglycoproteins. Densin has relevance to medically important processes such as regeneration. Given the 
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physiological importance of synaptic processes and cell adhesion mechanisms in vivo, efforts are currently being 
under taken to identify new, native proteins which are involved in synaptic machinery and cell adhesion. Densin 
is fiirther described in Kemiedy, M.B. Trends Neurosci. (England). 20(6):264 ( 1997) and Apperson. el al.. L 
Neurosci. . 16(21):6839 (1996). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having 

5 leucine rich repeats to better understand protein-protein interactions. Of particular interest are those proteins 
having leucine rich repeats and homology to known proteins having leucine rich repeats such as KIAA0231 and 
densin. Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the 
coding sequences for novel secreted and membrane-bound proteins having leucine rich repeals. Examples of 
screening methods and techniques are described in the literature [see. for example. Klein et al.. Proc. Natl. 

10 Acad. Sci. . 93:7108-7113 (1996); U.S. Patent No. 5.536,637)]. 

We describe herein the identification and characterization of a novel polypeptide which has homology 
to leucine rich repeat proteins, designated herein as PR0247. 

40. l»RO302. PRO303. PRO304. PRO307 an d PR0343 

15 Proteases are enzymatic proteins which are involved in a large number of very important biological 

processes in mammalian and non-mammalian organisms. Numerous different protease enzymes firom a variety 
of different mammalian and non-mammalian organisms have been both identified and characterized. The 
mammalian protease enzymes play important roles in many different biological processes mcluding. for example, 
protein digestion, activation, inactivation. or modulation of peptide hormone activity, and alteration of the 

20 physical properties of proteins and enzymes. 

In Ught of Ae important physiological roles played by protease enzymes, efforts are currenUy being 
undertaken by both industry and academia to idenUfy new, native protease homologs. Many of these efforts are 
focused on the screening of mammalian recombinant DNA libraries to idemify the coding sequences for novel 
secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are described 

25 in the literature [see, for example, Klein et al.. Proc. Natl. Acad. Sci.. 93:7108-71 13 (1996); U.S. Patent No. 
5,536,637)] . We herein describe the identification of novel polypeptides having homology to various protease 
enzymes, designated herein as PRO302, PRO303, PRO304, PRO307 and PR0343 polypeptides. 

41. PR0328 

30 The CLIP protein family has been characterized as comprising zinc-finger protems which play important 

roles in embryogenesis. These proteins may function as transcriptional legulatoiy proteins and are known to 
be amplified in a subset of human tumors. Glioma pathogenesis protem is stnicturally related to a groupof plant 
pathogcnesis-related proteins. It is highly expressed in glioblastoma. See US Pat. Nos. 5,582,981 (issued Dec. 
10, 1996) and 5.322,801 (issued June 21. 1996), EUington, A.D. etal.. Nature. 346:818 (1990), Grindley, J.C. 

35 et al.. Dev. Biol.. 188(2):337 (1997), Marine, J.C. et al., Mech. Dev., 63(21:211 (1997), The CRISP or 
cysteine rich secretory protein family are a group of proteins which are also strucmrally related to a group of 
plant pathogenesis proteins. [Schwidetzky, U., Biochepi. J., m:325 (1997). Pfisterer, P., Mol. Cell Biyl. , 
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I6(1I) :6160 (1996). Kratzschmar, J.. Eur. J. Biochem. . 236(3) :827 (1996)]. We describe herein the 
ideniificaiion of a novel polypepiide which has homology lo GLIP and CRISP, designaicd herein as PR0328 
polypeptides. 

42. PR033S, PR0331 and PR0326 

5 Protein-proieininieractions include receptor and antigen complexes and signaling mechanisms. As more 

is known about the sirucmral and functional mechanisms underlying protein-protein interactions, protein-protein 
interactions can be more easily manipulated to regulate the particular result of the protein-protein interaction. 
Thus, the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical 
community. 

10 All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 

Leucine-rich repeats are short sequence motifs present in a number of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats 
correspond to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with 
one surface exposed to solvent, so that the protein acquires an unusual, nonglubular shape. These two features 

15 have been indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. 
See, Kobe and Deisenhofer, Trends Biochem. Sci.. 19(10):415-421 (Oct. 1994). 

A smdy has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, 
tissue repair, and tmnor stroma formation, lozzo, R. V., Crit. Rev. Biochem. Mol, Biol. , 32(2): 141-174 

20 (1997). Others studies implicating leucine rich proteins m wound healing and tissue repair are De La Salle, C. 
et al., Vouv. Rev. Fr. HematoL (Germany), 37(4):215-222 (1995), reporting mutations in the leucine rich motif 
in a complex associated with the bleeding disorder Bemard-Soulicr syndrome, Chlemetson. K. J,, Thromb. 
Haemost . (Germany), 74(1): 111-116 (July 1995), reporting that platelets have leucine rich repeats and Ruoslahti. 
E. I,, et al., WO9110727-A by La Jolla Cancer Research Foundation reporting that decorin binding to 

25 transforming growth factorp has involvement in a treatment for cancer, wound healing and scarring. Related by 
function to this group of proteins is the insulin like growth factor (IGF), in that it is useful in wound-healing and 
associated therapies concerned with re-growth of tissue, such as connective tissue, skin and bone; in promoting 
body growdi in humans and animals; and in stimulating other growth-related processes. The acid labile subunit 
of IGF (ALS) is also of interest in that it increases the half-life of IGF and is part of the IGF complex in vivo . 

30 Another protein which has been reported to have leucine-rich repeats is the SLIT protein which has been 

reported to be useful in treating neuro-degenerative diseases such as Alzheimer's disease, nerve damage such 
as in Parkinson's disease, and for diagnosis of cancer, see, Artavanistsakonas, S. and Rothberg, J. M., 
WO9210518-A1 by Yale University. Of particular interest is LIG-1, a membrane glycoprotein that is expressed 
specifically in glial cells in the mouse brain, and has leucine rich repeats and immunoglobulin-like domains. 

35 Suzuki, et al. , J. Biol. Chem. (U.S.). 271(37):22522 (1996). Other studies reporting on die biological ftmctions 
ofproteins having leucine rich repeats include: Tayar,N.,etal., Mol. Cell Endocrinol.. (Ireland), 125(I-2):65- 
70(Dec. 1996)(gonadotropinreceptorinvolvement);Miura,Y.,etal., Nippon Rinsho (Japan). 54m:1784-1789 
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(July 1996) (apoplosis involvemeni); Harris, P. C, et al., J. Am. Soc. Nephrol. . 6(4): 1125-1 133 (Oct. 1995) 
(kidney disease involvemeni). 

Efforts are therefore being undertaken by both industry and academia lo identify new proteins having 
leucine rich repeats to better understand protein^protein interactions. Of particular interest are those proteins 
having leucine rich repeats and homology to known proteins having leucine rich repeats such as LIG-1 , ALS and 
5 decorin. Many efforts are focused on the screening of mammalian recombinant DNA libraries to identity the 
coding sequences for novel secreted and membrane-bound proteins having leucine rich repeats. Examples of 
screening methods and techniques are described m the literature [see, for example, Klein et al., Proc. Natl. 
Acad. Sci.. 93:7108-7113 (1996); U.S. Patent No. 5,536.637)]. 

We describe herein the identification and characterization of novel polypeptides which have homology 
10 to proteins of the leucine rich repeat superfamily, designated herein as PR0335, PR0331 and PR0326 
polypeptides. 

43. PR0332 

Secreted proteins comprising a repeat characterized by an arrangement of conserved leucine residues 

15 (Icucine-rich repeat motif) have diverse biological roles. Certain proteoglycans, such as biglycan. fibromodulin 
and decorin, are, for example, characterized by the presence of a leucine-rich repeat of about 24 amino acids 
[Ruosiahti, Ann. Rev. Cell. Biol. 4 229-255 (1988); Oldberg ei al,, EMBO J. 8, 2601-2604 (1989)]. In 
general, proteoglycans are believed to play a role in regulating extracellular matrix, cartilage or bone function. 
The proteoglycan decorin binds to collagen type I and II and affects the rate of fibril formation. Fibromodulin 

20 also binds collagen and delays fibril formation. Both tibromodulin and decorin inhibit the activity of 
transforming growth factor beta (TGF-P) (U.S. Patent No. 5,583,103 issued December 10, 1996). TGF-P is 
known to play a key role in the induction of extracellular matrix and has been implicated in the development of 
fibrotic diseases, such as cancer and glomerulonephritis. Accordingly, proteoglycans have been proposed for 
the treatment of fibrotic cancer, based upon their ability to inhibit TGF-P 's growth stimulating activity on the 

25 cancer cell. Proteoglycans have also been described as potentially useful in the treatment of other proliferative 
pathologies, including rheumatoid arthritis, arteriosclerosis, adult respiratory distress syndrome, cirrhosis of the 
liver, fibrosis of the limgs, post-myocardial inaction, cardiac fibrosis, post-angioplasQ^ restenosis, renal 
interstitial fibrosis and certain dermal fibrotic conditions, such as keloids and scarring, which might result from 
bum injuries, other invasive skin injuries, or cosmetic or reconstructive surgery (U.S. Patent No. 5,654,270, 

30 issued August 5, 1997). 

We describe herein the identification and characterization of novel polypeptides which have homology 
to proteins of the leucine rich repeat superfamily, designated herein as PR0332 polypeptides. 

44. PR0334 

35 Microfibril bundles and proteins found in association with these bundles, particularly attachment 

molecules, are of interest in the field of dermatology, particularly in the study of skin which has been damaged 
from aging, injuries or the sun. Fibrillin microfibrils define the continuous elastic network of skin, and are 
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present in dermis as microfibril bundles devoid of measurable elastin extending from the dermal-epithelial 
junction and as components of the thick elastic fibres present in the deep reticular dermis. Moreover, Marfan 
syndrome has been linked to mutations which interfere with mukimerization of fibriUin monomers or other 
connective tissue elements. 

Fibulin-1 is a modular glycoprotein with amino-terminal anaphlatoxin-Iike modules followed by nine 
5 epidermal growth factor (EGF).likc modules and, depending on alternative splicing, four possible carboxyl 
termini. Fibulin-2 is a novel extracellular matrix protein frequently found in close association with microfibrils 
containing either fibronectin or fibrillin. Thus, fibrillin, fibulin. and molecules related thereto are of interest, 
panicularly for the use of preventing skin from being damaged from aging, injuries or the sun, or for restoring 
skin damaged from same. Moreover, these molecules are generally of interest in the study of connective tissue 
10 and attachment molecules and related mechanisms. Fibrillin, fibulin and related molecules are further described 
in Adams, et ai . , J. MoL Biol. , 272(2):226-36 (1997); Kielty and Shunleworth, Microsc. Res. Tech. . 38(4):413- 
27 (1997); and Child. J. Card. Surp 12(2Supp.): 131-5 (1997). 

Currently, efforts are being undertaken by both industry and academia to identify new, native secreted 
and membrane-bound receptor proteins, particularly secreted proteins which have homology to fibulin and 
15 fibrillin. Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the 
coding sequences for novel secreted and membrane-bound receptor proteins. Examples of screening methods 
and techniques are described in the literanire [see, for example, Klein et al., Proc. Natl. Acad. 5;ci 93:7108- 
7113 (1996); U.S. Patent No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to 
20 fibulin and fibrUlin, designated herein as PR0334 polypeptides. 

45. PR0346 

The widespread occurrence of cancer has prompted the devotion of considerable resources and 
discovering new treatments of treatment. One particular method involves the creation of uimor or cancer specific 

25 monoclonal antibodies (mAbs) which are specific to tumor antigens. Such mAbs, which can distinguish between 
normal and cancerous cells are useful in the diagnosis, prognosis and treatment of the disease. Particular 
antigens are known to be associated with neoplastic diseases, such as colorectal and breast cancer. Since colon 
cancer is a widespread disease, early diagnosis and treatmem is an important medical goal. Diagnosis and 
treatment of cancer can be implemented using monoclonal antibodies (mAbs) specific therefore having 

30 fluorescent, nuclear magnetic or radioactive tags. Radioactive genes, toxins and/or drug tagged mAbs can be 
used for treatment in situ with minimal patient description. 

Carcinoembiyonic antigen (CEA) is a glycoprotein found in human colon cancer and die digestive 
organs of a 2-6 month human embryos. CEA is a known human tumor marker and is widely used in the 
diagnosis of neoplastic diseases, such as colon cancer. For example, when the serum levels of CEA are elevated 

35 in a patient, a drop of CEA levels after surgery would indicate the tumor resection was successful. On the other 
hand, a subsequent rise in senim CEA levels after surgery would indicate that metastases of the original tumor 
may have formed or that new primary tumors may have appeared. CEA may also be a target for mAb, antisense 
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nucleotides 



46. PR0268 

Protein disulfide isomerase is an enzymatic protein which is involved in the promotion of correct 
refolding of proteins through the establishment of correct disulfide bond formation. Protein disulfide isomerase 
5 was initially identified based upon its ability to catalyze the renaturation of reduced denatured RNAse 
(Goldberger et ah. J. BioL Chem. 239:1406-1410 (1964) and Epstein et al.. Cold Spring Harbor Symp. Quant, 
Biol 28:439-449 (1963)). Protein disulfide isomerase has been shown to be a resident enzyme of the 
endoplasmic reticulum which is retained in the endoplasmic reticulum via a -KDEL or -HDEL amino acid 
sequence at its C-terminus. 

10 Given the importance of disulfide bond-forming enzymes and their potential uses in a number of 

different applications, for example in increasing the yield of correct refolding of recombinantly produced 
proteins, efforts are currently being undertaken by both industry and academia to identify new, native proteins 
having homology to protein disulfide isomerase. Many of these efforts are focused on the screening of 
mammalian recombinant DNA libraries to identify the coding sequences for novel protein disulfide isomerase 

15 homologs. We herein describe a novel polypeptide having homology to protein disulfide isomerase, designated 
herein as PR0268. 

47. PRQ330 

Prolyl 4-hydroxylase is an enzyme which functions to post-translationally hydroxylate proline residues 
20 at the Y position of the amino acid sequence Gly-X-Y, which is a repeating three amino acid sequence found in 
both collagen and procollagen. Hydroxylation of proline residues at the Y position of the Gly-X-Y amino acid 
triplet to form 4-hydroxyproline residues at those positions is required before newly synthesized collagen 
polypeptide chains may fold into their proper three-dimensional triple-helical conformation. If hydroxylation 
does not occur, synthesized collagen polypeptides remain non-helical, are poorly secreted by cells and cannot 
25 assemble into stable functional collagen fibrils. Vuorio et al. , Proc, Natl Acad, ScL USA 89:7467-7470 (1992), 
Prolyl 4-hydroxylase is comprised of at least two different polypeptide subunits, alpha and beta. 

Efforts are being undertaken by both industry and academia to identify new, native secreted and 
membrane-bound receptor proteins. Many efforts are focused on the screening of mammalian recombinant DNA 
libraries to identify the coding sequences for novel secreted and membrane-bound receptor proteins. Examples 
30 of screening methods and techniques are described in the literature [see. for example. Klein et al. , Proc, Natl. 
Acad. Sci. . 93:7108-7113 (1996); U.S. Patent No. 5.536,637)]. Based upon these efforts. Applicants have 
herein identified and describe a novel polypeptide having homology to the alpha subunit of prolyl 4-hydroxylase, 
designated herein as PRO330. 

35 48. PRQ339 and PRO310 

Fringe is a protein which specifically blocks serrate-mediated activation of notch in the dorsal 
compartment of the Drosophila wing imaginal disc. Fleming, et al.. Development. 124(15):2973-81 (1997). 
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Therefore, fringe is of interest for both its role in development as well as its ability to regulate serrate, 
particularly scrraic's signaling abilities. Also of interest are novel polypeptides which may have a role in 
development and/or the regulation of serrate-like molecules. Of panicular interest are novel polypeptides having 
homology to fringe as identified and described herein, designated herein as PR0339 and PRO310 polypeptides. 

49. PR0244 

Lectins are a class of proteins comprising a region that binds carbohydrates specifically and non- 
covalently. Numerous lectins have been identified in higher animals, both membrane-bound and soluble, and 
have been implicated in a variety of cell-recognition phenomena and tumor metastasis. 

Most lectins can be classified as either C-type (calcium-dependent) or S-type (thiol-dependent). 

Lectms are thought to play a role in regulating cellular events that are initiated at the level of the plasma 
membrane. For example, plasma membrane associated molecules are involved in the activation of various 
subsets of lymphoid cells. e,g. T-lymphocytes. and it is known thai cell surface molecules are responsible for 
activation of these cells and consequently their response during an immune reaction. 

A panicular group of cell adhesion molecules, selectins. belong in the superfamily of C-type lectins. 
This group includes L-selectin (peripheral lymph node homing receptor (pnHR). LEC-CAM-1, LAM-1, 
gp90MEL^ gplOO^E^ gpI10"^\ MEL-14 antigen. Leu-8 antigen, TQ-1 antigen, DREG antigen). E-selectin 
(LEC-CAM-2, LECAM-2, ELAM-1), and P-selectin (LEC-CAM-3, LECAM-3, GMP-140, PADGEM), The 
structure of selectins consists of a C-lype lectin (carbohydrate binding) domain, an epidermal growth factor-like 
(EGF-like) motif, and variable numbers of complement regulatory (CR) motifs. Selectins are associated with 
leukocyte adhesion, e.g. the attachment of neutrophils to venular endothelial cells adjacent to inflammation (E- 
selectin), or with the trafficking of lymphocytes from blood to secondary lymphoid organs, e.g. lymph nodes 
and Peyer's patches (L-selectin). 

Another exemplary lectin is die cell-associated macrophage antigen, Mac-2 that is believed to be 
involved in cell adhesion and immune responses. Macrophages also express a lectin that recognizes Tn Ag, a 
himian carcinoma-associated epitope. 

Another C-type lectin is CD95 (Fas antigen/APO-1) that is an important mediator of immunologically 
relevant regulated or programmed cell death (apoptosis). "Apoptosis** is a non-necrotic cell death that takes 
place in metazoan animal cells following activation of an intrinsic cell suicide program. The cloning of Fas 
antigen is described m PCT publication WO 91/10448, and European patent application EP510691 . The mature 
Fas molecule consists of 319 amino acids of which 157 are extracellular, 17 constitute the transmembrane 
domain, and 145 are intracellular. Increased levels of Fas expression at T cell surface have been associated with 
tumor cells and HIV-mfected cells. Ligation of CD95 triggers apoptosis in the presence of interleukin-l (IL-2). 

C-type lectins also include receptors for oxidized low-density lipoprotein (LDL). This suggests a 
possible role in the pathogenesis of atherosclerosis. 

We herein describe the identification and characterization of novel polypeptides having homology to C- 
type lectins, designated herein as PR0244 polypeptides. 



35 



wo 00/15796 PCT/US99/21090 

<;ilMMARY OF THE INVENTION 
L PR0211 and PR0217 

Applicants have identified cDNA clones that encode novel polypeptides having homology to EOF. 
designated in the present application as "PR02ir and "PR0217" polypeptides. 

In one embodiment, die invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR021 1 or PR0217 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding EGF-like 
homologue PR021 1 and PR0217 polypeptides of Fig. 2 (SEQ ID N0:2) and/or 4 (SEQ ID N0:4) indicated in 
Fig. 1 (SEQ ID NOl) and/or Fig. 3 (SEQ ID N0:3), respectively, or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0211 and PR0217 EGF-like homologue 
PR021 1 and PR0217 polypeptides. In particular, the invention provides isolated native sequence PR021 1 and 
PR0217 EGF-like homologue polypeptides, which in one embodiment, includes an amino acid sequence 
comprising residues: 1 to 353 of Fig. 2 (SEQ ID N0:2) or (2) 1 to 379 of Fig. 4 (SEQ ID NO: 4). 



2. PRO230 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PRO230". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprismg DNA encoding 
a PRO230 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO230 
polypeptide having ammo acid residues 1 through 467 of Figure 6 (SEQ ID NO: 12), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PRO230 polypeptide. In particular, the 
invemion provides isolated native sequence PRO230 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 through 467 of Figure 6 (SEQ ID NO: 12). 

In another embodiment, the invention provides an expressed sequence tag (EST) comprising the 
nucleotide sequence of SEQ ID NO: 13 (Figure 7) which is herem designated as DNA20O88. 

3. PR0232 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0232" , 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encodmg 
a PR0232 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0232 
polypeptide having amino acid residues 1 to 114 of Figure 9 (SEQ ID NO: 18), or is complementary to such 
encoding nucleic acid sequence, and remams stably bound to it under at least moderate, and optionally, under 
high strmgency conditions. 
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In another embodiment^ the invention provides isolated PR0232 polypeptide. In panicular. the 
invention provides isolated native sequence PR0232 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 114 of Figure 9 (SEQ ID NO: 18). 

4. PR0187 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0187". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0187 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0187 
polypeptide of Figure 1 1 (SEQ ID NO:23). or is complementary to such encoding nucleic acid sequence, and 
remains stably bound to it under at least moderate, and optionally, under high stringency conditions. In another 
aspect, the invention provides a nucleic acid comprising the coding sequence of Figure 10 (SEQ ID NO:22) or 
its complement. In another aspect, the invention provides a nucleic acid of the full length protein of clone 
DNA27864-1 155, deposited with the ATCC under accession number ATCC 209375, alternatively the coding 
sequence of clone DNA27864-1155. deposited under accession number ATCC 209375. 

In yet another embodiment, the invention provides isolated PR0187 polypepdde. In particular, the 
invention provides isolated native sequence PR0187 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 205 of Figure 1 1 (SEQ ID NO:23). Alternatively, the invention provides 
a polypeptide encoded by the nucleic acid deposited under accession number ATCC 209375. 

5. PR026S 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0265". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoduig 
a PR0265 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0265 
polypeptide having amino acid residues 1 to 660 of Figure 13 (SEQ ID NO:28), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionaUy, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0265 polypeptide. In particular, the 
invention provides isolated native sequence PR0265 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 660 of Figure 13 (SEQ ID NO:28). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0265 polypeptide, 

6. PR0219 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as ''PR0219". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprismg DNA encoding 
a PR0219 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0219 



37 



wo 00/15796 



PCT/US99/21090 



polypeptide having amino acid residues 1 to 915 of Figure 15 (SEQ ID NO:34), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0219 polypeptide. In particular, the 
invention provides isolated native sequence PR02 19 polypeptide, which in one embodiment, includes an amino 
5 acid sequence comprising residues 1 to 915 of Figure 15 (SEQ ID NO:34). 

7. PR0246 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0246". 
10 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 

a PR0246 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0246 
polypeptide having amino acid residues 1 to 390 of Figure 17 (SEQ ID NO:39), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

15 In another embodiment, the invention provides isolated PR0246 polypeptide. In particular, the 

invention provides isolated native sequence PR0246 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 390 of Figure 17 (SEQ ID NO:39). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0246 polypeptide. 

20 8. PR0228 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to CD97, 
EMRl and latrophilin, wherein the polypeptide is designated in thei present application as "PR0228". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0228 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0228 
25 polypeptide having amino acid residues 1 to 690 of Figure 19 (SEQ ID NO:49). or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodunent, the invention provides isolated PR0228 polypeptide. In particular, the 
invention provides isolated native sequence PR0228 polypeptide, which in one embodiment, includes an amino 
30 acid sequence comprising residues 1 to 690 of Figure 19 (SEQ ID NO:49). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0228 polypeptide. 

In another embodiment, the invention provides an expressed sequence tag (EST) comprising the 
nucleotide sequence of SEQ ID NO:50, designated herein as DNA21951. 

35 9, PR0533 

Applicants have identified a cDNA clone (DNA49435-1219) that encodes a novel polypeptide, 
designated in the present application as PR0533. 

38 



wo 00/15796 PCT/US99/21090 

In one embodimem, the invention provides an isolated nucleic acid molecule having at leasi about 80% 
sequence identity to (a) a DNA molecule encoding a PR0533 polypeptide comprising die sequence of amino 
acids 23 lo 216 of Figure 22 (SEQ ID NO:59), or (b) the complement of the DNA molecule of (a). The 
sequence identity preferably is about 85%, more preferably about 90%, most preferably about 95%. In one 
aspect, the isolated nucleic acid has at least about 80%, preferably at least about 85%, more preferably at least 
about 90%. and most preferably at least about 95% sequence identity with a polypeptide having ammo acid 
residues 23 to 216 of Figure 22 (SEQ ID NO:59). Preferably, the highest degree of sequence identity occurs 
within the secreted portion (amino acids 23 lo 216 of Figure 22. SEQ ID NO:59). In a ftinhcr embodiment, die 
isolated nucleic acid molecule comprises DNA encoding a PR0533 polypeptide having amino acid residues 1 
to 216 of Figure 22 (SEQ ID NO:59), or is complementary to such encoding nucleic acid sequence, and remains 
stably bound to it under at least moderate, and optionally, under high stringency conditions. In another aspect, 
the invention provides a nucleic acid of die full lengdi protein of clone DNA49435-1219. deposited with the 
ATCC under accession number ATCC 209480. 

In yet another embodiment, die invention provides isolated PR0533 polypeptide. In particular, the 
invention provides isolated native sequence PR0533 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 23 to 216 of Figure 22 (SEQ ID NO:59). Native PR0533 polypeptides widi 
or widiout the native signal sequence (amino acids I to 22 in Figure 22 (SEQ ID NO:59)), and with or widiout 
the initiating methionine are specifically included. Alternatively, die invention provides a PR0533 polypeptide 
encoded by the nucleic acid deposited under accession number ATCC 209480. 

10. PR024S 

Applicants have identified a cDNA clone diat encodes a novel polypeptide, wherein die polypeptide is 
designated in die present application as "PR0245", 

In one embodiment, die invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0245 polypeptide. In one aspect, die isolated nucleic acid comprises DNA encoding die PR0245 
polypeptide having amino acid residues 1 to 312 of Fig, 24 (SEQ ID NO:64), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In anodier embodiment, die invention provides isolated PR0245 polypeptide. In particular, die 
invention provides isolated native sequence PR0245 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues I to 312 of Figure 24 (SEQ ID NO:64). 

11. PRO220. PR0221 and PRQ227 

Applicants have identified cDNA clones diat each encode novel polypeptides, all having leucine rich 
repeats. These polypeptides are designated in die present application as PRO220, PR0221 and PR0227. 

In one embodiment, die invemionprovides isolated nucleic acid molecules comprising DNA respectively 
encoding PRO220, PR022i and PR0227, respectively. In one aspect, provided herein is an isolated nucleic 
acid comprises DNA encoding die PRO220 polypeptide having amino acid residues 1 dirough 708 of Figure 26 



39 



wo 00/15796 PCT/US99/21090 

(SEQ ID NO:69), or is complementary to such encoding nucleic acid sequence, and remains stably bound to it 
under at least moderate, and optionally, under high stringency conditions. Also provided herein is an isolated 
nucleic acid comprises DNA encoding the PR0221 polypeptide having amino acid residues 1 through 259 of 
Figure 28 (SEQ ID N0:71), or is complementary to such encoding nucleic acid sequence, and remains stably 
bound to it under at least moderate, and optionally, under high stringency conditions. Moreover, also provided 
herein is an isolated nucleic acid comprises DNA encoding the PR0227 polypeptide having amino acid residues 
1 through 620 of Figure 30 (SEQ ID NO:73), or is complementary to such encoding nucleic acid sequence, and 
remains subly bound to it imder at least moderate, and optionally, under high stringency conditions. 

in another embodunent, the invention provides isolated PRO220, PR0221 and PR0227 polypeptides. 
In particular, provided herein is the isolated native sequence for the PRO220 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 to 708 of Figure 26 (SEQ ID NO:69). 
Additionally provided herein is die isolated native sequence for the PR0221 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 to 259 of Figure 28 (SEQ ID N0:71). 
Moreover, provided herein is the isolated native sequence for the PR0227 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 to 620 of Figure 30 (SEQ ID NO:73). 

12. PR0258 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to CRT AM 
and poliovmis receptor precursors, wherein the polypeptide is designated in the present application as 
"PR0258". 

In one embodiment, die mvention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0258 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0258 
polypeptide having amino acid residues 1 to 398 of Figure 32 (SEQ ID NO:84), or is complementaiy to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0258 polypeptide. In particular, the 
invention provides isolated native sequence PR0258 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 398 of Figure 32 (SEQ ID NO:84). An additional embodiment of the 
present invention is directed to an isolated extracellular domam of a PR0258 polypeptide. 

13. PR0266 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0266" . 

In one embodiment, the mvention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0266 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0266 
polypeptide having amino acid residues 1 to 696 of Figure 34 (SEQ ID N0:91), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and q)tionally, under 
high stringency conditions. 
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In another embodiment, the invention provides isolated PR0266 polypeptide. In particular, the 
invention provides isolated native sequence PR0266 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 696 of Figure 34 (SEQ ID N0:91). 

14. PR0269 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as PR0269. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 
a PR0269 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0269 
polypeptide having amino acid residues 1 to 490 of Fig. 36 (SEQ ID NO:96), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0269 polypeptide. In particular, the 
invention provides isolated native sequence PR0269 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 490 of Figure 36 (SEQ ID NO:96). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0269 polypeptide. 

15. PR0287 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as '•PR0287". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0287 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0287 
polypeptide having amino acid residues 1 to 415 of Fig. 38 (SEQ ID NO: 104), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0287 polypeptide. In particular, the 
invention provides isolated native sequence PR0287 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 415 of Figure 38 (SEQ ID NO:104), 

16. PR0214 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0214". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR02I4 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0214 
polypeptide of Fig. 40 (SEQ ID NO: 109), or is complementary to such encoding nucleic acid sequence, and 
remains stably bound to it under at least moderate, and optionally, under high stringency conditions. In another 
aspect, the invention provides a nucleic acid comprising the coding sequence of Fig. 39 (SEQ ID NO: 108) or 
its complement. In anothier aspect, the invention provides a nucleic acid of the lull length protein of clone 
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DNA32286-1191, deposited wiih ATCC under accession number ATCC 209385. 

In yet another embodimenl, the invention provides isolated PR0214 polypeptide. In particular, the 
invention provides isolated native sequence PR0214 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising the residues of Figure 40 (SEQ ID NO: 109), Alternatively, the invention provides 
a polypeptide encoded by the nucleic acid deposited under accession number ATCC 209385. 

5 

17. PR0317 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0317". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 
10 PR0317 polypeptide. In one aspect, the isolated nucleic acid comprises DNA (SEQ ID NO:l 13) encoding 
PR0317 polypeptide having amino acid residues 1 to 366 of Fig. 42, or is complementary to such encodmg 
nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high 
stringency conditions. 

In another embodiment, the invention provides isolated PR0317 polypeptide. In particular, the 
15 invention provides isolated native-sequence PR03 17 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 366 of Figure 42 (SEQ ID NO: 114). 

In yet another embodiment, the invention supplies a method of detecting the presence of PR0317 in a 
sample, the method comprising: 

a) contacting a detectable anti-PR0317 antibody with a sample suspected of containing PR0317; and 
20 b) detecting binding of the antibody to die sample; wherein the sample is selected from the group 

consisting of a body fluid, a tissue sample, a cell extract, and a cell culture medium. 

In a still further embodiment a method is provided for determining the presence of PR0317 mRNA in 
a sample, the method comprising: 

a) contacting a sample suspected of containing PR03 17 mRNA with a detectable nucleic acid probe that 
25 hybridizes under moderate to stringent conditions to PR0317 mRNA; and 

b) detecting hybridization of the probe to the sample. 

Preferably, in this method the sample is a tissue sample and the detecting step is by in situ hybridization, 
or the sample is a cell extract and detection is by Northern analysis. 

Further, the invention provides a method for treating a PR0317-associated disorder comprising 
30 administering to a mammal an effective amount of the PR0317 polypeptide or a composition thereof containing 
a carrier, or with an effective amount of a PR0317 agonist or PR0317 antagonist, such as an antibody which 
binds specifically to PR0317. 

18. PROM 

35 Applicants have identified a cDNA clone (DNA40628-1216) that encodes a novel polypeptide, 

designated in the present application as *'PRO301 " . 
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In one embodimcm. the invention provides an isolated nucleic acid molecule having at least about 80% 
sequence identity to (a) a DNA molecule encoding a PRO30I polypeptide cotnprising the sequence of amino 
acids 28 to 258 of Fig. 44 (SEQ ID NO: 119), or (b) the complement of the DNA molecule of (a). The sequence 
identity preferably is about 85%. more preferably about 90%. most preferably about 95%. In one aspect, the 
isolated nucleic acid has at least about 80%. preferably at least about 85%. more preferably at least about 90%, 
5 and most preferably at least about 95% sequence identity with a polypeptide having amino acid residues 28 to 
258 of Fig. 44 (SEQ ID NO: 119). Preferably, the highest degree of sequence identity occurs within the 
extracellular domains (amino acids 28 to 258 of Fig. 44. SEQ ID NO: 119). In a further embodiment, the 
isolated nucleic acid molecule comprises DNA encoding a PRO301 polypeptide having amino acid residues 28 
to 299 of Fig. 44 (SEQ ID NO: 1 19). or is complementary to such encoding nucleic acid sequence, and i«mains 
10 stably bound to it under at least moderate, and optionally, under high stringency conditions. In another aspect, 
the invention provides a nucleic acid of the full length protein of clone DNA40628-1216. deposited with the 
ATCC under accession number ATCC 209432, alternatively the coding sequence of clone DNA40628-1216. 
deposited under accession number ATCC 209432, 

In yet another embodiment, the invention provides isolated PRO301 polypeptide. In panicular. the 
15 invention provides isolated native sequence PRO301 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising the extracellular domain residues 28 to 258 of Figure 44 (SEQ ID NO: 119). Native 
PRO301 polypeptides with or without the native signal sequence (amino acids 1 to 27 in Figure 44 (SEQ ID 
NO: 1 19). and with or without the initiating methionine are specifically included. Addhionally. the sequences 
of the invention may also comprise the transmembrane domain (residues 236 to about 258 in Figure 44; SEQ 
ID NO: 119) and/or the intracellular domain (about residue 259 to 299 in Figure 44; SEQ ID NO: 119). 
Alternatively, the invention provides a PRO301 polypeptide encoded by the micleic acid deposited under 
accession number ATCC 209432. 

19. PR0224 

Applicants have idemified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0224". 

In one embodimcm. the invemion provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0224 polypeptide. In one aspect, Ae isolated nucleic acid comprises DNA encoding the PR0224 
polypeptide having amino acid residues 1 to 282 of Figure 46 (SEQ ID NO: 127), or is complementary to such 
encoding nucleic acid sequence, and remains subly bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In anodier embodimem. the invention provides isolated PR0224 polypeptide. In panicular, the 
invention provides isolated native sequence PR0224 polypeptide, which in one embodimem, includes an amino 
acid sequence comprising residues 1 to 282 of Figure 46 (SEQ ID NO: 127). 

20, PR0222 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
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designated in the present application as •'PR0222". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0222 polypeptide. In one aspect, 4he isolated nucleic acid comprises DNA encoding the PR0222 
polypeptide having amino acid residues 1 to 490 of Fig. 48 (SEQ ID NO: 132), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
5 high strmgency conditions. 

in another embodiment, the invention provides isolated PR0222 polypeptide. In particular, the 
invention provides isolated native sequence PR0222 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 490 of Figure 48 (SEQ ID NO: 132). 

10 21. PR0234 

Applicants have identified a cDNA clone that encodes a novel lectin polypeptide molecule, designated 
in the present application as '•PR0234". 

In one embodiment, the invention provides an isolated nucleic acid encoding a novel lectin comprising 
DNA encoding a PR0234 polypeptide. In one aspect, the isolated nucleic acid comprises the DNA encoding 
15 PR0234 polypeptides having amino acid residues 1 to 382 of Fig. 50 (SEQ ID NO: 137), or is complementary 
to such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, 
under high stringency conditions. In another aspect, the invention provides an isolated nucleic acid molecule 
comprising the nucleotide sequence of Fig. 49 (SEQ ID NO: 136). 

In another embodiment, the invention provides isolated novel PR0234 polypeptides. In particular, the 
20 invention provides isolated native sequence PR0234 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 382 of Figure 50 (SEQ ID NO: 137), 

In yet anodier embodiment, the invention provides oligonucleotide probes useful for isolatmg genomic 
and cDNA nucleotide sequences. 

25 22. PR0231 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to a putative 
acid phosphatase, wherein the polypeptide is designated in the present application as ''PR023r'. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0231 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding die PR0231 
30 polypeptide having amino acid residues 1 to 428 of Fig. 52 (SEQ ID NO: 142), or is complementary to such 
encodmg nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0231 polypeptide. In particular, the 
invention provides isolated native sequence PR0231 polypeptide, which in one embodiment, includes an amino 
35 acid sequence comprising residues 1 to 428 of Figure 52 (SEQ ID NO: 142). 
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23. PR0229 

Applicants have idemificd a cDNA clone ihai encodes a novel polypeptide having homology to 
scavenger receptors wherein the polypeptide is designated in the present application as "PR0229". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 
a PR0229 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0229 
polypeptide having amino acid residues 1 to 347 of Figure 54 (SEQ ID NO: 148), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0229 polypeptide. In particular, the 
invention provides isolated native sequence PR0229 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 347 of Figure 54 (SEQ ID NO: 148). 

24. PR0238 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to 
reductase, wherein the polypeptide is designated in the present application as '•PR0238". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0238 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0238 
polypeptide having amino acid residues 1 to 310 of Figure 56 (SEQ ID NO: 153), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0238 polypeptide. In particular, the 
invention provides isolated native sequence PR0238 polypeptide, which in one embodimeni. includes an amino 
acid sequence comprising residues 1 to 310 of Figure 56 (SEQ ID NO: 153). 

25. PR0233 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0233". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0233 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0233 
polypeptide having amino acid residues 1 to 300 of Figure 58 (SEQ ID NO: 159), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0233 polypeptide. In particular, the 
invention provides isolated native sequence PR0233 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 300 of Figure 58 (SEQ ID NO: 159). 

26. PR0223 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to serine 
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carboxypepiidase polypeptides, wherein the polypeptide is designated in the present application as "PR0223". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 
a PR0223 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0223 
polypeptide having amino acid residues 1 to 476 of Figure 60 (SEQ ID NO: 164), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0223 polypeptide. In particular, the 
invention provides isolated native sequence PR0223 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 476 of Figure 60 (SEQ ID NO: 164). 

27. PR0235 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0235*'. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0235 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0235 
polypeptide having amino acid residues 1 to 552 of Figure 62 (SEQ ID NO: 170), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0235 polypeptide. In particular, the 
invention provides isolated native sequence PR0235 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 552 of Figure 62 (SEQ ID NO: 170). 

28, PR0236 and PR0262 

Applicants have identified cDNA clones that encode novel polypeptides having homology to P- 
galactosidase, wherein those polypeptides are designated in the present application as '*PR0236*' and "PR0262\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0236 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0236 
polypeptide having amino acid residues 1 to 636 of Figure 64 (SEQ ID NO: 175), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA 
encoding a PR0262 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0262 
polypeptide having amino acid residues 1 to 654 of Figure 66 (SEQ ID NO: 177), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0236 polypeptide. In panicular, the 
invention provides isolated native sequence PR0236 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 636 of Figure 64 (SEQ ID NO: 175). 
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In another embodimeni. the invention provides isolated PR0262 polypeptide. In particular, the 
invention provides isolated native sequence PR0262 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues I lo 654 of Figure 66 (SEQ ID NO: 177). 

29. PR0239 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as ''PR0239\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0239 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0239 
polypeptide having amino acid residues 1 to 501 of Figure 68 (SEQ ID NO: 185), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0239 polypeptide. In particular, the 
invention provides isolated native sequence PR0239 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 501 of Figure 68 (SEQ ID NO: 185). 

30. PR0257 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as ''PR0257". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0257 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0257 
polypeptide having amino acid residues 1 to 607 of Figure 70 (SEQ ID NO: 190), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0257 polypeptide. In particular, the 
invention provides isolated native sequence PR0257 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 607 of Figure 70 (SEQ ID NO: 190). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0257 polypeptide. 

31. PRO260 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PRO260". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PRO260 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO260 
polypeptide having amino acid residues 1 to 467 of Figure 72 (SEQ ID NO: 195), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 
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In another embodiment, the invention provides isolated PRO260 polypeptide. In particular, the 
invention provides isolated native sequence PRO260 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 lo 467 of Figure 72 (SEQ ID NO: 195), 

32. PR0263 

5 Applicants have idemified a cDNA clone that encodes a novel polypeptide having homology to CD44 

antigen, wherein the polypeptide is designated in the present application as "PR0263". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0263 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0263 
polypeptide having ammo acid residues 1 to 322 of Figure 74 (SEQ ID NO:201), or is complementary to such 
10 encoding nucleic acid sequence, and remains stably boimd to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0263 polypeptide. In particular, the 
invention provides isolated native sequence PR0263 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 322 of Figure 74 (SEQ ID NO:201). An additional embodiment of the 
15 present invention is directed to an isolated extracellular domain of a PR0263 polypeptide. 

33. PRO270 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as '•PRO270". 
20 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

a PRO270 polypeptide. In one aspect, the isolated nucleic acid comprises DNA whivch includes the sequence 

encoding the PRO270 polypeptide having amino acid residues 1 to 296 of Fig. 76 (SEQ ID NO:207), or is 

complementary to such encoding nucleic acid sequence, and remains subly bound to it under at least moderate, 

and optionally, under high stringency conditions. 
25 In another embodiment, the invention provides isolated PRO270 polypeptide. In particular, the 

invention provides isolated native sequence PRO270 polypeptide, which in one embodiment, includes an amino 

acid sequence comprising residues 1 to 296 of Figure 76 (SEQ ID NO:207), 

34. PR0271 

30 Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the 

proteoglycan link protein, wherein the polypeptide is designated in the present application as "PR027r. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0271 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0271 
polypeptide having amino acid residues 1 to 360 of Figure 78 (SEQ ID NO:213), or is complementary to such 

35 encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 
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In another embodimeni, ihe invention provides isolated PR027I polypeptide. In particular, the 
invention provides isolated native sequence PR0271 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 360 of Figure 78 (SEQ ID NO:213). 

35. EEQ272 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0272". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0272 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0272 
polypeptide having amino acid residues I to 328 of Figure 80 (SEQ ID NO:221). or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0272 polypeptide. In particular, the 
invention provides isolated native sequence PR0272 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 328 of Figure 80 (SEQ ID N0:211). 

36. PR0294 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as *'PR0294\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0294 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0294 
polypeptide having amino acid residues 1 to 550 of Figure 82 (SEQ ID NO:227), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0294 polypeptide. In particular, the 
invention provides isolated native sequence PR0294 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 550 of Figure 82 (SEQ ID NO:227). 

37. PRQ295 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as -PR0295'*. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0295 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0295 
polypeptide having amino acid residues 1 to 350 of Figure 84 (SEQ ID NO:236), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high su-ingency conditions. 

In another embodiment, the invention provides isolated PR0295 polypeptide. In particular, the 
invention provides isolated native sequence PR0295 polypeptide, which in one embodiment, includes an amino 
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acid sequence comprising residues 1 to 350 of Figure 84 (SEQ ID NO:236). 

38. PRQ293 

Applicants have identified a cDNA clone that encodes a novel human neuronal leucine rich repeat 
polypeptide, wherein the polypeptide is designated in the present application as ''PR0293". 
5 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DN A encoding 

a PR0293 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0293 
polypeptide having amino acid residues 1 to 713 of Figure 86 (SEQ ID NO:245). or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

10 In another embodiment, the invention provides isolated PR0293 polypeptide. In particular, the 

invention provides isolated native sequence PR0293 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 713 of Figure 86 (SEQ ID NO:245). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0293 polypeptide. 

15 39. PR0247 

Applicants have identified a cDNA clone that encodes a novel polypeptide having leucine rich repeats 
wherein the polypeptide is designated in the present application as "PR0247". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0247 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0247 
20 polypeptide having amino acid residues 1 to 546 of Figure 88 (SEQ ID NO:250), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0247 polypeptide. In particular, the 
invention provides isolated native sequence PR0247 polypeptide, which in one embodiment, includes an amino 
25 acid sequence comprising residues I to 546 of Figure 88 (SEQ ID NO:250). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0247 polypeptide. 

40. PRO302, PRO303. PRO304. PRO307 and PR0343 

Applicants have identified cDNA clones that encode novel polypeptides having homology to various 
30 proteases, wherein those polypeptide are designated in the present application as "PRO302". *'PRO303", 
"PRO304", "PRO307" and "PR0343" polypeptides. 

in one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PRO302 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO302 
polypeptide having amino acid residues 1 to 452 of Figure 90 (SEQ ID NO:255), or is complementary to such 
35 encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 
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In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA 
encoding a PRO303 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO303 
polypeptide having amino acid residues 1 to 314 of Figure 92 (SEQ ID NO:257), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

S In yet another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA 

encoding a PRO304 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO304 
polypeptide having amino acid residues 1 to 556 of Figure 94 (SEQ ID NO:259), or is complementaiy to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

10 In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA 

encoding a PRO307 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO307 
polypeptide having amino acid residues 1 to 383 of Figure 96 (SEQ ID NO:261), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

15 In another embodiment, the invention provides an isolated nucleic acid molecule comprising DNA 

encoding a PR0343 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0343 
polypeptide having amino acid residues 1 to 317 of Figure 98 (SEQ ID NO:263), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

20 In another embodiment, the invention provides isolated PRO302 polypeptide. In particular, the 

invention provides isolated native sequence PRO302 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 452 of Figure 90 (SEQ ID NO:255). 

In another embodiment, the invention provides isolated PRO303 polypeptide. In particular, the 
invention provides isolated native sequence PRO303 polypeptide, which in one embodiment, includes an amino 
25 acid sequence comprising residues 1 to 314 of Figure 92 (SEQ ID NO:257)- 

In another embodiment, the invention provides isolated PRO304 polypeptide. In particular, the 
invention provides isolated native sequence PRO304 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 556 of Figure 94 (SEQ ID NO:259). 

In another embodiment, the invention provides isolated PRO307 polypeptide. In particular, the 
30 invention provides isolated native sequence PRO307 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 383 of Figure 96 (SEQ ID NO:261). 

In another embodiment, the invention provides isolated PR0343 polypeptide. In pardcular, the 
invention provides isolated native sequence PR0343 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 317 of Figure 98 (SEQ ID NO:263). 

35 
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41. PR0328 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR0328". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0328 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0328 
5 polypeptide having amino acid residues 1 to 463 of Figure 100 (SEQ ID NO:285). or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0328 polypeptide. In particular, the 
invention provides isolated native sequence PR0328 polypeptide, which in one embodiment, includes an amino 
10 acid sequence comprising residues 1 to 463 of Figure 100 (SEQ ID NO:285). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PRO306 polypeptide. 

42. PR033S. PR0331 and PR0326 

Applicants have identified three cDNA clones that respectively encode three novel polypeptides, each 

15 having leucine rich repeats and homology lo LIG- 1 and ALS. These polypeptides are designated in the present 
application as PR0335, PR0331 and PR0326. respectively. 

In one embodiment, the invention provides three isolated nucleic acid molecules comprising DNA 
respectively encoding PR0335. PR0331 and PR0326, respectively. In one aspect, herein is provided an 
isolated nucleic acid comprising DNA encoding the PR0335 polypeptide having amino acid residues 1 through 

20 1059 of Figure 102 (SEQ ID NO:290), or is complementary to such encoding nucleic acid sequence, and remains 
stably bound to it under at least moderate, and optionally, under high stringency conditions. Also provided herein 
is an isolated nucleic acid comprises DNA encoding the PR0331 polypeptide having amino acid residues 1 
through 640 of Figure 104 (SEQ ID N0:292), or is complementary to such encoding nucleic acid sequence, and 
remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

25 Additionally provided herein is an isolated nucleic acid comprises DNA encoding the PR0326 polypeptide 
having amino acid residues 1 through 1119 of Figure 106 (SEQ ID NO:294), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0335, PR0331 and PR0326 polypeptides 

30 or extracellular domains thereof. In particular, the invention provides isolated native sequence for the PR0335 
polypeptide, which in one embodiment, includes an amino acid sequence comprising residues 1 through 1059 
of Figure 102 (SEQ ID NO:290). Also provided herein is the isolated native sequence for the PR0331 
polypeptide, which in one embodiment, includes an amino acid sequence comprising residues 1 through 640 of 
Figure 104 (SEQ ID N0:292). Also provided herein is the isolated native sequence for the PR0326 polypeptide. 

35 which in one embodiment, includes an amino acid sequence comprising residues 1 through 1 119 of Figure 106 
(SEQ ID NO:294). 
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43. PRQ332 

Applicanis have idemified a cDNA clone (DNA40982.1235) that encodes a novel polypeptide, 
designated in the present application as '•PR0332." 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA having 
at least about 80% sequence identity to (a) a DNA molecule encoding a PR0358 polypeptide comprising the 
sequence of amino acids 49 to 642 of Fig. 108 (SEQ ID NO:310), or (b) the complement of the DNA molecule 
of (a). The sequence identity preferably is about 85%, more preferably about 90%, most preferably about 95%. 
In one aspect, the isolated nucleic acid has at least about 80%. preferably at least about 85%, more preferably 
at least about 90%, and most preferably at least about 95% sequence identity with a polypeptide having amino 
acid residues 1 to 642 of Fig. 108 (SEQ ID NO:310). Preferably, the highest degree of sequence identity occurs 
within the leucine-rich repeat domains (amino acids 116 to 624 of Fig. 108, SEQ ID NO:310). In a further 
embodiment, the isolated nucleic acid molecule comprises DNA encoding a PR0332 polypeptide having amino 
acid residues 49 to 642 of Fig. 108 (SEQ ID NO:310), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high su-ingency 
conditions. 

In another embodiment, the invention provides isolated PR0332 polypeptides. In panicular, the 
invention provides isolated native sequence PR0332 polypeptide, which in one embodimem. includes an amino 
acid sequence comprising residues 49 to 624 of Figure 108 (SEQ ID NO:310). Native PR0332 polypeptides 
with or without the native signal sequence (amino acids 1 to 48 in Figure 108. SEQ ID NO:310), and with or 
withoiu the initiating methionine are specifically included. 

44. PR0334 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to fibulin 
and fibrillin, wherein the polypeptide is designated in the present ^plication as "PR0334**. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 
a PR0334 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0334 
polypeptide having amino acid residues 1 to 509 of Figure 1 10 (SEQ ID NO:315), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

In another embodiment, the invention provides isolated PR0334 polypeptide. In particular, the 
invention provides isolated native sequence PR0334 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 509 of Figure 110 (SEQ ID NO:315). 

45. PR0346 

Applicants have identified a cDNA clone (DNA44 167-1243) that encodes a novel polypeptide, 
designated in the present application as "PR0346. " 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 
sequence identity to (a) a DNA molecule encoding a PR0346 polypeptide comprising the sequence of ammo 
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acids 19 to 339 of Fig. 112 (SEQ ID NO: 320), or (b) the complement of the DNA molecule of (a). The 
sequence identity preferably is about 85%, more preferably about 90%, most preferably about 95%. In one 
aspect, the isolated nucleic acid has at least about 80%, preferably at least about 85%, more preferably at least 
about 90%, and most preferably at least about 95% sequence identity with a polypeptide having amino acid 
residues 19 lo 339 of Fig. 1 12 (SEQ ID NO:320). Preferably, the highest degree of sequence identity occurs 
5 within the extracellular domains (amino acids 19 to 339 of Fig. 112. SEQ ID NO:320). In alternative 
embodiments, the polypeptide by which ihe homology is measured comprises the residues 1-339, 19-360 or 19- 
450 of Fig. 1 12, SEQ ID NO:320). In a further embodiment, the isolated nucleic acid molecule comprises DNA 
encoding, a PR0346 polypeptide having amino acid residues 19 to 339 of Fig. 112 (SEQ ID NO:320), 
alternatively residues 1-339, 19-360 or 19-450 of Fig. 112 (SEQ ID NO:320) or is complementary to such 

10 encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. In another aspect, the invention provides a nucleic acid of the fiill length protein of 
clone DNA44167-i243, deposited with the ATCC under accession number ATCC 209434, alternatively the 
coding sequence of clone DNA44 167- 1243, deposited under accession number ATCC 209434. 

In yet another embodiment, the invention provides isolated PR0346 polypeptide. In particular, the 

15 invention provides isolated native sequence PR0346 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 19 to 339 of Figure 1 12 (SEQ ID NO:320). Native PR0346 polypeptides 
with or without the native signal sequence (residues 1 to 18 in Figure 112 (SEQ ID NO:320), with or without 
the initiating methionine, with or without the transmembrane domain (residues 340 to 360) and with or without 
the intracellular domain (residues 361 to 450) are specifically included. Alternatively, the mvention provides 

20 a PR0346 polypeptide encoded by the nucleic acid deposited under accession number ATCC 209434. 

46. PR0268 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to protein 
disulfide isomerase, wherein the polypeptide is designated in the present application as "PR0268". 
25 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

a PR0268 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0268 
polypeptide having amino acid residues 1 to 280 of Figure 1 14 (SEQ ID NO: 325), or is complementary to such 
encoding nucleic acid sequence, and remams stably boimd to it under at least moderate, and optionally, under 
high stringency conduions. 

30 In another embodiment, the invention provides isolated PR0268 polypeptide. In particular, the 

invention provides isolated native sequence PR0268 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 280 of Figure 1 14 (SEQ ID NO:325). An additional embodiment of the 
present invention is directed to an isolated extracellular domain of a PR0268 polypeptide. 

35 47. PRO330 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the alpha 
subunit of prolyl 4-hydroxylase, wherein the polypeptide is designated in the present application as ''PRO330". 
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In one cmbodimcni, the invention provides an isoiaied nucleic acid molecule comprising DNA encoding 
a PRO330 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PRO330 
polypeptide having amino acid residues 1 to 533 of Figure 1 16 (SEQ ID NO:332), or is complementary to such 
encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under 
high stringency conditions. 

5 In another embodiment, the invention provides isolated PRO330 polypeptide. In particular, the 

invention provides isolated native sequence PRO330 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues i to 533 of Figure 1 16 (SEQ ID NO:332). 



48, PR0339 and PRO310 

10 Applicants have identified two cDNA clones wherein each clone encodes a novel polypeptide having 

homology to fringe, wherein the polypeptides are designated in the present application as ''PR0339" and 
"PRO310". 

In one embodiment, the invention provides isolated nucleic acid molecules comprising DNA encoding 
a PR0339 and/or a PR03IO polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the 

15 PR0339 polypeptide having amino acid residues 1 to 772 of Figure 1 18 (SEQ ID NO:339), or is complementary 
to such encoding nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, 
imder high stringency conditions. In another aspect, the isolated nucleic acid comprises DNA encoding the 
PRO310 polypeptide having amino acid residues 1 to 3l8of Figure 120 (SEQ ID NO:341). or is complementary 
to such encoding nucleic acid sequence, and remains stably boimd to it imder at least moderate, and optionally, 

20 under high stringency conditions. 

In another embodiment, the invention provides isolated PR0339 as well as isolated PRO310 
polypeptides. In particular, the invention provides isolated native sequence PR0339 polypeptide, which in one 
embodiment, includes an amino acid sequence comprising residues 1 to 772 of Figure 118 (SEQ ID NO:339). 
The invention further provides isolated native sequence PR03 10 polypeptide . which in one embodiment, includes 

25 an amino acid sequence comprising residues 1 to 318 of Figure 120 (SEQ ID NO:341). 

49. PR0244 

Applicants have identified a cDNA clone that encodes a novel polypeptide, designated in the present 
application as "PR0244". 

30 In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding 

PR0244 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding PR0244 polypeptide 
having amino acid residues 1 to 219 of Fig. 122 (SEQ ID NO:377), or is complementary to such encoding 
nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high 
stringency conditions. 

35 In another embodiment, the invention provides isolated PR0244 polypeptide. In particular, the 

invention provides isolated native sequence PR0244 polypeptide, which in one embodiment, includes an amino 
acid sequence comprising residues 1 to 219 of Figure 122 (SEQ ID NO:377). 
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50. Additional Embodiments 

In other embodiments of the present invention, the invention provides vectors comprising DNA 
encoding any of the herein described polypeptides. Host cell comprising any such vector are also provided. By 
way of example, the host cells may be CHO cells, E. coli, or yeast, A process for producing any of the herein 
described polypeptides is further provided and comprises culturing host cells under conditions suitable for 
5 expression of the desired polypeptide and recovering the desired polypeptide from the cell culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the herein described 
polypeptides fiised to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides ftiscd to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

10 In another embodiment, the invention provides an antibody which specifically binds to any of the above 

or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized antibody, 
antibody fragment or single-chain antibody. 

In yet other embodiments, the invention provides oligonucleotide probes useful for isolating genomic 
and cDNA nucleotide sequences, wherein those probes may be derived from any of the above or below described 

1 5 nucleotide sequences , 

In other embodiments, the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence that encodes a PRO polypeptide. 

In one aspect, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% sequence identity, preferably at least about 81% sequence identity, more preferably at least about 82% 

20 sequence identity, yet more preferably at least about 83% sequence identity, yet more preferably at least about 
84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably at least 
about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably at 
least about 88% sequence identity, yet more preferably at least about 89% sequence identity, yet more preferably 
at least about 90% sequence identity, yet more preferably at least about 91% sequence identity, yet more 

25 preferably at least about 92% sequence identity, yet more preferably at least about 93% sequence identity, yet 
more preferably at least about 94% sequence identity, yet more preferably at least about 95% sequence identity, 
yet more preferably at least about 96% sequence identity, yet more preferably at least about 97% sequence 
identity, yet more preferably at least about 98% sequence identity and yet more preferably at least about 99% 
sequence identity to (a) a DNA molecule encoding a PRO polypeptide having a full-length amino acid sequence 

30 as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein or an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein, or (b) the 
complement of the DNA molecule of (a). 

In other aspects, the isolated nucleic acid molecule comprises a nucleotide sequence having at least about 
80% sequence identity, preferably at least about 81% sequence identity, more preferably at least about 82% 

35 sequence identity, yet more preferably at least about 83 % sequence identity, yet more preferably at least about 
84% sequence identity, yet more preferably at least about 85% sequence identity, yet more preferably at least 
about 86% sequence identity, yet more preferably at least about 87% sequence identity, yet more preferably at 
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least about 88% sequence identity, yci more preferably at least about 89% sequence identity, ye. more preferably 
at least about 90% sequence identity, yet more preferably at least about 91% sequence identity, ye. more 
preferably at least about 92% sequence identity, yet more preferably at least about 93% sequence identity ye. 
more preferably at leas, about 94% sequence identity, ye, more preferably at leas, about 95% sequence identity 
ye, more preferably a, leas, abou, 96% sequence idemity. ye, more preferably at leas, abou, 97% sequence 
5 idemity. yet more preferably a, least abou, 98% sequence identity and yet more preferably a, leas, abou, 99% 
sequence identi.y ,o (a) a DNA molecule comprising the coding sequence of a full-lengrt. PRO polypeptide cDNA 
as disclosed herein, the coding sequence of a PRO polypeptide lacking Ae signal peptide as disclosed herein or 
the coding sequence of an extracellular domain of a transmembrane PRO polypep,ide. wiU, or wiAou, Ae signal 
peptide, as disclosed herein, or (b) Oie complemem of the DNA molecule of (a). 
10 In a further aspect, the invention concerns an isolated nucleic acid molecule comprising a nucleotide 

sequence having a, leas, abou, 80% sequence identi.y. preferably a. leas, abou, 81% sequence identity, more 
preferably at least abou, 82% sequence iden.i.y. ye, more preferably a, leas, abou, 83% sequence identify yet 
more preferably at leas, abou, 84% sequence iden,io.. yet more preferably at leas, about 85 % sequence identity 
yet more p«.ferably at least about 86% sequence idemity. ye, more preferably a, leas, abou. 87% sequence 
identity, ye, more preferably a, least about 88% sequence identity, ye, more preferably a, leas, abou, 89% 
sequence identity, yet more preferably at least about 90% sequence identity, ye, more preferably a, leas, abou, 
91 % sequence iden,ity. yet more preferably at least about 92% sequence idemity. yet more preferably at least 
abou, 93% sequence iden,ior. ye, more preferably at least about 94% sequence identity, yet more preferably at 

Ieastabou,95%seque„ceiden,ity.ye, more preferably a, least about 96%sequenceidentity.yet more prefen*ly 
at least abou, 97% sequence idemi,y. ye, more preferably a, least abou, 98% sequence idemi,y and yet more 
preferably a. least about 99 % sequence idemity ,o (a) a DNA molecule that encodes the same manire polypeptide 
encoded by any of the human protein cDNAs deposited with the ATCC as disclosed herein, or (b) the 
complement of the DNA molecule of (a). 

Another aspec. the invention provides an isola,ed nucleic acid molecule comprising a nucleo,ide 

sequence encodingaPROpolypeptide which iseithertransmembrane domain-deleted or transmembrane domain- 
inactivated, or is complementary to such encoding nucleotide sequence, wherein the ,ransmembrane domain(s) 
of such polypeptide are disclosed herein. Therefore, soluble extracellular domains of the herein described PRO 
polypeptides are contemplated, 

Ano&erembodimem is directed ,ofragmentsofaPROpolypep,ide coding sequence.orti,ecomplemen, 
thereof, diat may find use as. for example, hybridization probes or for encoding fragments of a PRO polypeptide 
that may optionally encode a polypeptide comprising a binding site for an anti-PRO antibody. Suchnudeic acid 
fragments are usually at least about 20 nucleotides in length, preferably at least about 30 nucleotides in length 
more preferably at leas, about 40 nucleotides in length, yet more preferably at least about 50 mtcleotides in 
length, ye, more preferably a. least about 60 nucleotides in lengtii. yet more preferably at least about 70 
nucleotides in length, yet more preferably at leas, about 80 nucleotides in length, yet more preferably at least 
about 90 nucleotides in lengUt. ye, more preferably at least about 100 nucleotides in length, ye, more preferably 
at leas, abou, 1 10 nucleotides in length, yet more preferably at least about 120 nucleotides in length, ye, more 
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preferably at least about 130 nucleotides in length, yet more preferably at least about 140 nucleotides in length, 
yei more preferably at least about 150 nucleotides in length, yet more preferably at least about 160 nucleotides 
in length, yet more preferably at least about 170 nucleotides in length, yet more preferably at least about 180 
nucleotides in length, yet more preferably at least about 190 nucleotides in length, yet more preferably at least 
about 200 nucleotides in length, yet more preferably at least about 250 nucleotides in length, yet more preferably 
5 at least about 300 nucleotides in length, yet more preferably at least about 350 nucleotides in length, yet more 
preferably at least about 400 nucleotides in length, yet more preferably at least about 450 nucleotides in length, 
yet more preferably at least about 500 nucleotides in length, yet more preferably at least about 600 nucleotides 
in length, yet more preferably at least about 700 nucleotides in length, yet more preferably at least about 800 
nucleotides in length, yet more preferably at least about 900 nucleotides in length and yet more preferably at least 

10 about 1000 nucleotides in length, wherein in this context the term "about" means the referenced nucleotide 
sequence length plus or minus 10% of that referenced length. It is noted that novel fragments of a PRO 
polypeptide-encodmg nucleotide sequence may be determined in a routine manner by aligning the PRO 
polypeptide-encoding nucleotide sequence with other known nucleotide sequences using any of a number of well 
known sequence alignment programs and determining which PRO polypeptide-encoding nucleotide sequence 

15 fragment(s) are novel. All of such PRO polypeptide-encoding nucleotide sequences are contemplated herein. 
Also contemplated are the PRO polypeptide fragments encoded by these nucleotide molecule fragments, 
preferably those PRO polypeptide fragments that comprise a binding site for an anti-PRO antibody. 

In another embodiment, the invention provides isolated PRO polypeptide encoded by any of the isolated 
nucleic acid sequences hereinabove identified. 

20 In a certain aspect, the invention concerns an isolated. PRO polypeptide, comprising an amino acid 

sequence having at least about 80% sequence identity, preferably at least about 81% sequence identity, more 
preferably at least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet 
more preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, 
yet more preferably at least about 86% sequence identity, yet more preferably at least about 87% sequence 

25 identity, yet more preferably at least about 88% sequence identity, yet more preferably at least about 89% 
sequence identity, yet more preferably at least about 90% sequence identity, yet more preferably at least about 
91% sequence identity, yet more preferably at least about 92% sequence identity, yet more preferably at least 
about 93% sequence identity, yet more preferably at least about 94% sequence identity, yet more preferably at 
least about 95% sequence identity, yet more preferably at least about 96% sequence identity, yet more preferably 

30 at least about 97% sequence identity, yet more preferably at least about 98% sequence identity and yet more 
preferably at least about 99% sequence identity to a PRO polypeptide having a full-length amino acid sequence 
as disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein or an extracellular 
domain of a transmembrane protein, with or without the signal peptide, as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 

35 sequence having at least about 80% sequence identity, preferably at least about 81% sequence identity, more 
preferably at least about 82% sequence identity, yet more preferably at least about 83% sequence identity, yet 
more preferably at least about 84% sequence identity, yet more preferably at least about 85% sequence identity, 
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yei more preferably ai least about 86% sequence identity, yet more preferably at least about 87% sequence 
identity, yet more preferably at least about 88% sequence ideniiiy, yet more preferably at least about 89% 
sequence identity, yet more preferably at Jcasi about 90% sequence identity, yet more preferably at least about 
91 % sequence identity, yet more preferably ai least about 92% sequence identity, yet more preferably at least 
about 93% sequence idemity, yet more preferably at least about 94% sequence identity, yet more preferably at 
5 least about 95 % sequence identity, yet more preferably at least about 96 % sequence identity, yet more preferably 
at least about 97% sequence identity, yet more preferably at least about 98% sequence identity and yet more 
preferably at least about 99% sequence identity to an amino acid sequence encoded by any of the human protein 
cDNAs deposited with the ATCC as disclosed herein. 

In a further aspect, the invention concerns an isolated PRO polypeptide comprising an amino acid 
10 sequence scoring at least about 80% positives, preferably at least about 81 % positives, more preferably at least 
about 82% positives, yet more preferably at least about 83% positives, yet more preferably at least about 84% 
positives, yet more preferably at least about 85% positives, yet more preferably at least about 86% positives, 
yet more preferably at least about 87% positives, yet more preferably at least about 88% positives, yet more 
preferably at least about 89% positives, yet more preferably at least about 90% positives, yet more preferably 
15 at least about 91 % positives, yet more preferably at least about 92% positives, yet more preferably at least about 
93% positives, yet more preferably at least about 94% positives, yet more preferably at least about 95% 
positives, yet more preferably at least about 96% positives, yet more preferably at least about 97% positives, 
yet more preferably at least about 98% positives and yet more preferably at least about 99% positives when 
compared with the amino acid sequence of a PRO polypeptide having a full-length amino acid sequence as 
20 disclosed herein, an amino acid sequence lacking the signal peptide as disclosed herein or an extracellular domain 
of a transmembrane protein, with or without the signal peptide, as disclosed herein. 

In a specific aspect, the invention provides an isolated PRO polypeptide without the N-terminal signal 
sequence and/or the initiating methionine and is encoded by a nucleotide sequence that encodes such an amino 
acid sequence as hereinbefore described. Processes for producing the same are also herein described, wherein 
25 those processes comprise culiuring a host cell comprising a vector which comprises the appropriate encoding 
nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and recovering the PRO 
polypeptide from the cell culture. 

Another aspect the invention provides an isolated PRO polypeptide which is either transmembrane 
domain-deleted or transmembrane domain-inactivated. Processes for producing the same are also herein 
30 described, wherein those processes comprise culturing a host cell comprising a vector which comprises the 
appropriate encoding nucleic acid molecule under conditions suitable for expression of the PRO polypeptide and 
recovermg the PRO polypeptide from the cell culture. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO polypeptide 
as defined herein. In a particular embodiment, the agonist or antagonist is an anti-PRO antibody or a small 
35 molecule. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists to a 
PRO polypeptide which comprise contacting the PRO polypeptide with a candidate molecule and monitoring a 
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biological activity mediated by said PRO polypeptide. Preferably, the PRO polypeptide is a native PRO 
polypeptide. 

In a still farther embodiment, the invention concerns a composition of matter comprising a PRO 
polypeptide, or an agonist or antagonist of a PRO polypeptide as herein described, or an anti-PRO antibody, in 
combination with a carrier. Optionally, the carrier is a pharmaceutically acceptable carrier. 
5 Another embodiment of the present invention is directed to the use of a PRO polypeptide, or an agonist 

or antagonist thereof as hereinbefore described, or an anii-PRO antibody, for the preparation of a medicament 
useful in the treatment of a condition which is responsive to the PRO polypeptide, an agonist or antagonist 
thereof or an anti-PRO antibody. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a nucleotide sequence (SEQ ID NO: 1) of a native sequence PR021 1 cDNA, wherein 
SEQ ID N0:1 is a clone designated herein as "DNA32292-1 131". 

Figure 2 shows the amino acid sequence (SEQ ID N0:2) derived from the coding sequence of SEQ ID 
N0:1 shown in Figure 1. 

15 Figure 3 shows a nucleotide sequence (SEQ ID NO:3) of a native sequence PR0217 cDNA. wherein 

SEQ ID NO:3 is a clone designated herein as **DNA33094-lI3r . 

Figure 4 shows the amino acid sequence (SEQ ID N0:4) derived from the coding sequence of SEQ ID 

N0:3 shown in Figure 3. 

Figure 5 shows a nucleotide sequence (SEQ ID NO: 11) of a native sequence PRO230 cDNA, wherein 
20 SEQ ID NO: 11 is a clone designated herein as "DNA33223-1 136" . 

Figure 6 shows the amino acid sequence (SEQ ID NO: 12) derived from the coding sequence of SEQ 
ID NO: 11 shown ui Figure 5, 

Figure 7 shows a nucleotide sequence designated herein as DNA20088 (SEQ ID NO: 13), 

Figure 8 shows a nucleotide sequence (SEQ ID NO: 17) of a native sequence PR0232 cDNA, wherein 
25 SEQ ID N0:17 is a clone designated herein as "DNA34435-1140". 

Figure 9 shows the amino acid sequence (SEQ ID NO: 18) derived from the coding sequence of SEQ 
ID NO: 17 shown in Figure 8. 

Figure 10 shows a nucleotide sequence (SEQ ID NO:22) of a native sequence PR0187 cDNA, wherein 
SEQ ID NO:22 is a clone designated herein as "DNA27864-1155". 
30 Figure 1 1 shows the amino acid sequence (SEQ ID NO:23) derived from the coding sequence of SEQ 

ID NO:22 shown in Figure 10. 

Figure 12 shows a nucleotide sequence (SEQ ID NO:27) of a native sequence PR0265 cDNA, wherein 
SEQ ID NO:27 is a clone designated herein as **DNA36350-1158\ 

Figure 13 shows the amino acid sequence (SEQ ID NO:28) derived from the coding sequence of SEQ 
35 ID NO:27 shown in Figure 12. 

Figure 14 shows a nucleotide sequence (SEQ ID NO:33) of a native sequence PR0219 cDNA, wherein 
SEQ ID NO:33 is a clone designated herein as "DNA32290-1 164". 
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Figure 15 shows ihe amino acid sequence (SEQ ID NO:34) derived from the coding sequence of SEQ 
ID NO: 33 shown in Figure 14. 

Figure 16 shows a nucleoiide sequence (SEQ ID NO:38) of a native sequence PR0246 cDNA, wherein 
SEQ ID N0:38 is a clone designated herein as "DNA35639-1 172". 

Figure 17 shows the amino acid sequence (SEQ ID NO:39) derived from the coding sequence of SEQ 
5 ID NO:38 shown in Figure 16. 

Figure 18 shows a nucleotide sequence (SEQ ID NO:48) of a native sequence PR0228 cDNA, wherein 
SEQ ID NO:48 is a clone designated herein as "DNA33092-1202". 

Figure 19 shows the amino acid sequence (SEQ ID NO:49) derived from the coding sequence of SEQ 
ID NO:48 shown in Figure 18. 
10 Figure 20 shows a nucleoiide sequence designated herein as DNA21951 (SEQ ID NO:50). 

Figure 21 shows a nucleotide sequence (SEQ ID NO:58) of a native sequence PR0533 cDNA, wherein 
SEQ ID NO:58 is a clone designated herein as "DNA49435-1219". 

Figure 22 shows the amino acid sequence (SEQ ID NO:59) derived from the coding sequence of SEQ 
ID NO:58 shown in Figure 21, 
15 Figure 23 shows a nucleotide sequence (SEQ ID NO:63) of a native sequence PR0245 cDNA, wherein 

SEQ ID NO:63 is a clone designated herein as "DNA35638-114r. 

Figure 24 shows the amino acid sequence (SEQ ID NO: 64) derived from the coding sequence of SEQ 
ID NO:63 shown in Figure 23. 

Figure 25 shows a nucleotide sequence (SEQ ID NO:68) of a native sequence PRO220 cDNA, wherein 
20 SEQ ID NO:68 is a clone designated herein as -DNA32298-i 132". 

Figure 26 shows the amino acid sequence (SEQ ID NO:69) derived from the coding sequence of SEQ 
ID NO:68 shown in Figure 25. 

Figure 27 shows a nucleotide sequence (SEQ ID NO: 70) of a native sequence PR0221 cDNA, wherem 
SEQ ID NO:70 is a clone designated herein as "DNA33089-1132". 
25 Figure 28 shows the amino acid sequence (SEQ ID N0:7l) derived from the coding sequence of SEQ 

ID NO:70 shown in Figure 27. 

Figure 29 shows a nucleotide sequence (SEQ ID NO:72) of a native sequence PR0227 cDNA, wherein 
SEQ ID NO:72 is a clone designated herein as "DNA33786-I132". 

Figure 30 shows the amino acid sequence (SEQ ID NO: 73) derived from the coding sequence of SEQ 
30 ID NO: 72 shown in Figure 29. 

Figure 3 1 shows a nucleotide sequence (SEQ ID NO: 83) of a native sequence PR0258 cDNA, wherein 
SEQ ID NO:83 is a clone designated herein as "DNA35918-1 174". 

Figure 32 shows the amino acid sequence (SEQ ID NO: 84) derived from the coding sequence of SEQ 
ID NO:83 shown in Figure 31. 
35 . Figure 33 shows a nucleotide sequence (SEQ ID NO:90) of a native sequence PR0266 cDNA, wherein 

SEQ ID NO:90 is a clone designated herein as ''DNA37150-1178\ 
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Figure 34 shows the amino acid sequence (SEQ ID N0:91) derived from ihe coding sequence of SEQ 
ID NO:90 shown in Figure 33. 

Figure 35 shows a nucleotide sequence (SEQ ID NO:95) of a native sequence PR0269 cDNA» wherein 
SEQ ID NO:95 is a clone designated. herein as "DNA38260-1180". 

Figure 36 shows the amino acid sequence (SEQ ID NO:96) derived from the coding sequence of SEQ 
5 ID NO:95 shown in Figure 35. 

Figure 37 shows a nucleotide sequence (SEQ ID NO: 103) of a native sequence PR0287 cDN A, wherein 
SEQ ID NO: 103 is a clone designated herein as "DNA39969-1185". 

Figure 38 shows the amino acid sequence (SEQ ID NO: 104) derived from the coding sequence of SEQ 
ID NO: 103 shown in Figure 37. 
10 Figure 39 shows a nucleotide sequence (SEQ ID NO; 108) of a native sequence PR0214 cDNA. wherein 

SEQ ID NO: 108 is a clone designated herein as "DNA32286-1 19r. 

Figure 40 shows the amino acid sequence (SEQ ID NO: 109) derived from die coding sequence of SEQ 
ID NO: 108 shown in Figure 39. 

Figure 4 1 shows a nucleotide sequence (SEQ ID NO: 1 1 3) of a native sequence PR03 17 cDNA, wherein 
15 SEQ ID NO: 1 13 is a clone designated herein as "DNA33461-1 199". 

Figure 42 shows the amino acid sequence (SEQ ID NO: 1 14) derived from the coding sequence of SEQ 
ID NO:113 shown in Figure 41, 

Figure 43 shows a nucleotide sequence (SEQ ID NO: 1 18) of a native sequence PRO301 cDNA, wherein 
SEQ ID NO: 118 is a clone designated herein as "DNA40628-1216". 
20 Figure 44 shows the amino acid sequence (SEQ ID NO: 1 19) derived from the coding sequence of SEQ 

ID NO: 118 shown in Figure 43. 

Figure 45 shows a nucleotide sequence (SEQ ID NO: 126) of a native sequence PR0224 cDNA, wherein 
SEQ ID NO:126 is a clone designated herein as "DNA33221-1 133". 

Figure 46 shows the amino acid sequence (SEQ ID NO: 127) derived from the coding sequence of SEQ 
25 ID NO: 126 shown in Figure 45. 

Figure 47 shows a nucleotide sequence (SEQ ID NO: 13 1) of a native sequence PR0222 cDNA, wherein 
SEQ ID N0:131 is a clone designated herein as "DNA33 107- 1135". 

Figure 48 shows the amino acid sequence (SEQ ID NO: 132) derived from the coding sequence of SEQ 
ID NO: 131 shown in Figure 47. 
30 Figure 49 shows a nucleotide sequence (SEQ ID NO: 136) of a native sequence PR0234 cDNA, wherein 

SEQ ID NO:136 is a clone designated herein as "DNA35557-I137". 

Figure 50 shows the amino acid sequence (SEQ ID NO: 137) derived from the coding sequence of SEQ 
ID NO: 136 shown in Figure 49. 

Figure 5 1 shows a nucleotide sequence (SEQ ID NO: 14 1) of a native sequence PR023 1 cDNA» wherein 
35 SEQ ID NO: 141 is a clone designated herein as "DNA34434-1 139". 

Figure 52 shows the amino acid sequence (SEQ ID NO: 142) derived from the coding sequence of SEQ 
ID NO: 141 shown in Figure 51. 
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Figure 53 shows a nucleotide sequence (SEQ ID NO: 147) of a native sequence PR0229cDNA. wherein 
SEQ ID NO: 147 is a clone designaied herein as "ON A33 100-1 159". 

Figure 54 shows the amino acid sequence (SEQ ID NO: 148) derived from ihe coding sequence of SEQ 
ID NO: 147 shown in Figure 53. 

Figure 55 shows a nucleotide sequence (SEQ ID NO: 152) of a native sequence PR0238 cDNA, wherein 
SEQ ID NO: 152 is a clone designated herein as "DNA35600-1162". 

Figure 56 shows the amino acid sequence (SEQ ID NO: 153) derived from the coding sequence of SEQ 
ID NO: 152 shown in Figure 55. 

Figure 57 shows a nucleotide sequence (SEQ ID NO: 158) of a native sequence PR0233 cDNA, wherein 
SEQ ID NO: 158 is a clone designaied herein as "DNA34436-1238". 

Figure 58 shows the amino acid sequence (SEQ ID NO: 159) derived from the coding sequence of SEQ 
ID NO: 158 shown in Figure 57. 

Figure 59 shows a nucleotide sequence (SEQ ID NO: 163) of a native sequence PR0223 cDNA, wherein 
SEQ ID N0:163 is a clone designated herein as "DNA33206-1165". 

Figure 60 shows the amino acid sequence (SEQ ID NO: 164) derived from the coding sequence of SEQ 
ID NO: 163 shown in Figure 59. 

Figure 61 shows a nucleotide sequence (SEQ ID NO: 169) of a native sequence PR0235 cDNA, wherein 
SEQ ID NO: 169 is a clone designated herein as "DNA35558-1 167". 

Figure 62 shows the amino acid sequence (SEQ ID NO: 170) derived from the coding sequence of SEQ 
ID NO: 169 shown in Figure 61. 

Figure 63 shows a nucleotide sequence (SEQ ID NO: 174) of a native sequence PR0236 cDNA, wherein 
SEQ ID NO: 174 is a clone designated herein as "DNA35599-1I68". 

Figure 64 shows the amino acid sequence (SEQ ID NO: 175) derived from the coding sequence of SEQ 
ID NO: 174 shown in Figure 63. 

Figure 65 shows a nucleotide sequence (SEQ ID NO: 176) of a native sequence PR0262 cDNA, wherein 
SEQ ID NO: 176 is a clone designated herein as "DNA36992-1168". 

Figure 66 shows the amino acid sequence (SEQ ID NO:177) derived from the coding sequence of SEQ 
ID NO: 176 shown in Figure 65. 

Figure 67 shows a nucleotide sequence (SEQ ID NO: 184) of a native sequence PR0239 cDNA, wherein 
SEQ ID NO: 184 is a clone designated herein as "DNA34407-1169\ 

Figure 68 shows the amino acid sequence (SEQ ID NO: 185) derived from the coding sequence of SEQ 
ID NO: 184 shown in Figure 67. 

Figure 69 shows a nucleotide sequence (SEQ ID NO: 189) of a native sequence PR0257 cDNA. wherein 
SEQ ID NO:189 is a clone designated herein as "DNA35841-I173", 

Figure 70 shows the amino acid sequence (SEQ ID NO: 190) derived from the coding sequence of SEQ 
ID NO: 189 shown in Figure 69. 

Figure 71 shows a nucleotide sequence (SEQ ID NO: 194) of a native sequence PRO260 cDNA. wherein 
SEQ ID NO: 194 is a clone designated herein as "DNA33470-1175\ 
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Figure 72 shows the amino acid sequence (SEQ ID NO: 195) derived from the coding sequence of SEQ 
ID NO: 194 shown in Figure 71. 

Figure 73 shows a nucleotide sequence (SEQ ID NO:200) of a native sequence PR0263 cDNA, wherein 
SEQ ID NO:200 is a clone designated herein as "DNA34431-1177". 

Figure 74 shows the amino acid sequence (SEQ ID NO:201) derived from the coding sequence of SEQ 
5 ID NO:200 shown in Figure 73. 

Figure 75 shows a nucleotide sequence (SEQ ID NO:206) of a native sequence PRO270 cDN A, wherein 
SEQ ID NO:206 is a clone designated herein as "DNA395 10-1 181". 

Figure 76 shows the amino acid sequence (SEQ ID NO:207) derived from the coding sequence of SEQ 
ID NO:206 shown in Figure 75, 
10 Figure 77 shows a nucleotide sequence (SEQ ID NO:212) of a native sequence PR0271 cDNA, wherein 

SEQ ID NO:212 is a clone designated herein as "DNA39423-1182\ 

Figure 78 shows the amino acid sequence (SEQ ID NO:213) derived from the coding sequence of SEQ 
ID NO:212 shown in Figure 77, 

Figure 79 shows a nucleotide sequence (SEQ ID NO:220) of a native sequence PR0272 cDN A, wherein 
15 SEQ ID NO:220 is a clone designated herein as "DNA40620-'l 183". 

Figure 80 shows the amino acid sequence (SEQ ID N0;221) derived from the coding sequence of SEQ 
ID N0:220 shown in Figure 79. 

Figure 8 1 shows a nucleotide sequence (SEQ ID NO:226) of a native sequence PR0294 cDN A, wherein 
SEQ ID NO:226 is a clone designated herein as *'DNA40604-1187". 
20 Figure 82 shows the amino acid sequence (SEQ ID N0;227) derived from the coding sequence of SEQ 

ID NO:226 shown in Figure 81 . 

Figure 83 shows a nucleotide sequence (SEQ ID NO:235) of a native sequence PR0295 cDN A, wherein 
SEQ ID NO:235 is a clone designated herein as "DNA38268-1188\ 

Figure 84 shows the amino acid sequence (SEQ ID N0:236) derived from the coding sequence of SEQ 
25 ID NO:235 shown in Figure 83, 

Figure 85 shows a nucleotide sequence (SEQ ID NO:244) of a native sequence PR0293 cDNA, wherem 
SEQ ID NO:244 is a clone designated herein as "DNA37151-1193", 

Figure 86 shows the amino acid sequence (SEQ ID NO:245) derived from the coding sequence of SEQ 
ID NO:244 shown in Figure 85. 
30 Figure 87 shows a nucleotide sequence (SEQ ID NO:249) of a native sequence PR0247 cDN A, wherein 

SEQ ID NO:249 is a clone designated herein as "DNA35673-120r. 

Figure 88 shows the amino acid sequence (SEQ ID NO:250) derived from the coding sequence of SEQ 
ID NO:249 shown in Figure 87. 

Figure 89 shows a nucleotide sequence (SEQ ID NO:254) of a native sequence PRO302 cDNA, wherein 
35 SEQ ID NO:254 is a clone designated herein as "DNA40370-1217". 

Figure 90 shows the amino acid sequence (SEQ ID NO:255) derived from the coding sequence of SEQ 
ID NO:254 shown in Figure 89, 
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Figure 91 shows a nucleotide sequence (SEQ ID NO:256) of a native sequence PRO303 cDNA. wherein 
SEQ ID NO:256 is a clone designated herein as "DNA42551-1217". 

Figure 92 shows the amino acid sequence (SEQ ID NO:257) derived from the coding sequence of SEQ 
ID NO:256 shown in Figure 91. 

Figure 93 shows a nucleotide sequence (SEQ ID NO:258) of a native sequence PRO304 cDNA, wherein 
SEQ ID NO:258 is a clone designated herein as "DNA39520-1217". 

Figure 94 shows the amino acid sequence (SEQ ID NO:259) derived from the coding sequence of SEQ 
ID NO:258 shown in Figure 93. 

Figure 95 shows a nucleotide sequence (SEQ ID NO:260) of a native sequence PRO307 cDNA, wherein 
SEQ ID NO:260 is a clone designated herein as "DNA41225-1217". 

Figure 96 shows the amino acid sequence (SEQ ID NO:261) derived from the coding sequence of SEQ 
ID NO:260 shown in Figure 95. 

Figure 97 shows a nucleotide sequence (SEQ ID NO:262) of a native sequence PR0343 cDNA. wherein 
SEQ ID NO:262 is a clone designated herein as "DNA43318-1217". 

Figure 98 shows the amino acid sequence (SEQ ID NO:263) derived from the coding sequence of SEQ 
15 ID NO:262 shown in Figure 97. 

Figure 99 shows a nucleotide sequence (SEQ ID NO:284) of a native sequence PR0328 cDNA. wherein 
SEQ ID NO:284 is a clone designated herein as "DNA40587-123r, 

Figure 100 shows the amino acid sequence (SEQ ID NO:285) derived from the coding sequence of SEQ 
ID NO:284 shown in Figure 99. 

Figure 101 shows a nucleotide sequence (SEQ ID NO:289) of a native sequence PR0335 cDNA, 
wherein SEQ ID NO:289 is a clone designated herein as **DNA4 1388- 1234". 

Figure 102 shows the amino acid sequence (SEQ ID NO:290) derived from the coding sequence of SEQ 
ID NO:289 shown in Figure 101 . 

Figure 103 shows a nucleotide sequence (SEQ ID NO:291) of a native sequence PR0331 cDNA, 
25 wherein SEQ ID NO:291 is a clone designated herein as "DNA4098M234\ 

Figure 104 shows the amino acid sequence (SEQ ID NO:292) derived from the coding sequence of SEQ 
ID NO:29l shown in Figure 103. 

Figure 105 shows a nucleotide sequence (SEQ ID NO:293) of a native sequence PR0326 cDNA, 
wherein SEQ ID NO:293 is a clone designated herein as "DNA37 140- 1234". 

Figure 106 shows the amino acid sequence (SEQ ID NO:294) derived from the coding sequence of SEQ 
ID NO:293 shown in Figure 105. 

Figure 107 shows a nucleotide sequence (SEQ ID NO:309) of a native sequence PR0332 cDNA, 
wherein SEQ ID NO:309 is a clone designated herein as "DNA40982-1235**. 

Figure 108 shows the amino acid sequence (SEQ ID NO:310) derived from the coding sequence of SEQ 
35 ID NO:309 shown in Figure 107. 

Figure 109 shows a nucleotide sequence (SEQ ID NO:314) of a native sequence PR0334 cDNA. 
wherein SEQ ID NO:314 is a clone designated herein as "DNA41379-1236". 
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Figure 1 10 shows the amino acid sequence (SEQ ID N0:3 1 5) derived from the coding sequence of SEQ 
ID NO:314 shown in Figure 109. 

Figure 111 shows a nucleotide sequence (SEQ ID NO: 3 19) of a native sequence PR0346 cDNA. 
wherein SEQ ID NO:319 is a clone designated herein as "DNA44 167- 1243". 

Figure 112 shows the amino acid sequence (SEQ ID NO:320) derived from the coding sequence of SEQ 
5 ID NO:319 shown in Figure 111. 

Figure 113 shows a nucleotide sequence (SEQ ID NO:324) of a native sequence PR0268 cDNA. 
wherein SEQ ID NO:324 is a clone designated herein as "DNA39427-I179". 

Figure 1 14 shows the amino acid sequence (SEQ ID NO:325) derived from the coding sequence of SEQ 
ID NO:324 shown in Figure 113. 
10 Figure 115 shows a nucleotide sequence (SEQ ID NO:331) of a native sequence PRO330 cDNA, 

wherein SEQ ID NO:331 is a clone designated herein as "DNA40603-1232". 

Figure 1 16 shows the amino acid sequence (SEQ ID NO:332) derived from the coding sequence of SEQ 
ID NO:331 shown in Figure 115. 

Figure 117 shows a nucleotide sequence (SEQ ID NO:338) of a native sequence PR0339 cDNA, 
15 wherein SEQ ID NO:338 is a clone designated herein as "DNA43466-1225". 

Figure 118 shows the amino acid sequence (SEQ ID NO:339) derived from the coding sequence of SEQ 
ID NO:338 shown in Figure 117. 

Figure 119 shows a nucleotide sequence (SEQ ID NO:340) of a native sequence PRO310 cDNA. 
wherein SEQ ID NO:340 is a clone designated herein as "DNA43046-1225". 
20 Figure 120 shows the amino acid sequence (SEQ ID NO:341) derived from the coding sequence of SEQ 

ID NO:340 shown in Figure 119. 

Figure 121 shows a nucleotide sequence (SEQ ID NO:376) of a native sequence PR0244 cDNA, 
wherein SEQ ID NO:376 is a clone designated herein as "DNA35668-117r\ 

Figure 122 shows the amino acid sequence (SEQ ID NO:377) derived from the coding sequence of SEQ 
25 ID NO:376 shown in Figure 121. 
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DETAILED PFSCRIPTION OF THE PREFERRED EMBODIMFNTS 
I. Definitions 

The terms "PRO polypeptide" and "PRO" as used herein and when immediately followed by a 
numerical designation refer to various polypeptides, wherein the complete designation (i.e.. PRO/number) refers 
to specific polypeptide sequences as described herein. The terms "PRO/number polypeptide" and 
"PRO/number" wherein the term "number" is provided as an acmal numerical designation as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or 
from another source, or prepared by recombinant or synthetic methods. 

A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence 
as the corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be 
isolated from nature or can be produced by recombinant or synthetic means. The term "native sequence PRO 
polypeptide" specifically encompasses nanirally-occurring truncated or secreted forms of the specific PRO 
polypeptide {e.g., an extracellular domain sequence), naturally-occurring variant forms (e.g., alternatively 
spliced forms) and naturally-occurring allelic variants of the polypeptide. In various embodiments of the 
invention, the native sequence PRO polypeptides disclosed herein are mature or full-length native sequence 
polypeptides comprising the ftiU-length amino acids sequences shown in the accompanying figures. Start and 
stop codons are shown in bold font and underlined in the figures. However, while the PRO polypeptide 
disclosed in the accompanying figures are shown to begm with methionine residues designated herein as amino 
acid position 1 in the figures, it is conceivable and possible that other methionine residues located either upstream 
or downstream from the amino acid position 1 in the figures may be employed as the starting amino acid residue 
for the PRO polypeptides. 

The PRO polypeptide "extracellular domain" or "ECD** refers to a form of the PRO polypeptide which 
is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD will have 
less than 1 % of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5% of 
such domains. It will be understood that any transmembrane domains identified for the PRO polypeptides of 
the present invention are identified pursuant to criteria routinely employed in the art for identifying that type of 
hydrophobic domain. The exact boundaries of a transmembrane domain may vary but most likely by no more 
than about 5 amino acids at either end of the domain as initially identified herein. Optionally, therefore, an 
extracellular domain of a PRO polypeptide may contain from about 5 or fewer amino acids on either side of the 
transmembrane domain/extracellular domain boundary as identified in the Examples or specification and such 
polypeptides, with or without the associated signal peptide, and nucleic acid encoding them, are comtemplated 
by the present invention. 

The approximate location of the "signal peptides " of the various PRO polypeptides disclosed herein are 
shown in the accompanying figures. It is noted, however, that the C-terminal boundary of a signal peptide may 
vary, but most likely by no more than about 5 amino acids on eitiier side of the signal peptide C-terminal 
boundary as initially identified herein, wherein the C-ierminal boundary of the signal peptide may be identified 
pursuant to criteria routinely employed in the art for identifying diat type of amino acid sequence element (e.g., 
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Nielsen et al.. Prot. Eng. 10:1-6 (1997) and von Heinje ei a!., Nucl. Acids. Res. 14:4683-4690 (1986)). 
Moreover, il is also recognized that, in some cases, cleavage of a signal sequence from a secreted polypeptide 
is not entirely uniform, resulting in more than one secreted species. These mature polypeptides, where the signal 
peptide is cleaved within no more than about 5 amino acids on either side of the C-ierminal boundary of the 
signal peptide as identified herein, and the polynucleotides encoding them, are contemplated by the present 
5 invention. 

"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least 
about 80% amino acid sequence identity with a ftiU-length native sequence PRO polypeptide sequence as 
disclosed herein, a PRO polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular 
domain of a PRO polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of 

10 a full-length PRO polypeptide sequence as disclosed herein. Such PRO polypeptide variants include, for 
instance, PRO polypeptides wherein one or more amino acid residues are added, or deleted, at the N- or C- 
terminus of the full-length native amino acid sequence. Ordinarily, a PRO polypeptide variant will have at least 
about 80% amino acid sequence identity, preferably at least about 81% amino acid sequence identity, more 
preferably at least about 82% amino acid sequence identity, more preferably at least about 83% amino acid 

15 sequence identity, more preferably at least about 84% amino acid sequence identity, more preferably at least 
about 85 % amino acid sequence identity, more preferably at least about 86 % amino acid sequence identity, more 
preferably at least about 87% amino acid sequence identity, more preferably at least about 88% amino acid 
sequence identity, more preferably at least about 89% amino acid sequence identity, more preferably at least 
about 90% amino acid sequence identity, more preferably at least about 91 % amino acid sequence identity, more 

20 preferably at least about 92% amino acid sequence identity, more preferably at least about 93% amino acid 
sequence identity, more preferably at least about 94% amino acid sequence identity, more preferably at least 
about 95% amino acid sequence identity, more preferably at least about 96% amino acid sequence identity, more 
preferably at least about 97% amino acid sequence identity, more preferably at least about 98% amino acid 
sequence identity and most preferably al least about 99% amino acid sequence identity with a full-length native 

25 sequence PRO polypeptide sequence as disclosed herein, a PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or without the signal peptide, as 
disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed herein. 
Ordinarily, PRO variant polypeptides are at least about 10 amino acids in length, often at least about 20 amino 
acids in length, more often at least about 30 amino acids in length, more often at least about 40 amino acids in 

30 length, more often at least about 50 amino acids in length, more often at least about 60 amino acids in length, 
more often at least about 70 amino acids in length, more often at least about 80 amino acids in length, more often 
at least about 90 amino acids in length, more often at least about 100 amino acids in length, more often at least 
about 150 amino acids in length, more often at least about 200 amino acids in length, more often at least about 
300 amino acids in length, or more. 

35 "Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified 

herein is defined as the percentage of amino acid residues in a candidate sequence that are identical with the 
amino acid residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, 
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if necessary, to achieve the maximum percent sequence identity, and not considering any conservative 
substitutions as part of the sequence identity. Alignment for purposes of determining percent amino acid 
sequence identity can be achieved in various ways that are within the skill in the an, for instance, using publicly 
available computer software such as BLAST, BLAST-2. ALIGN or Megalign (DNASTAR) software. Those 
skilled in the art can determine appropriate parameters for measuring alignment, including any algorithms needed 
5 to achieve maximal alignment over the full length of the sequences being compared. For purposes herein, 
however. % amino acid sequence identity values arc generated using the sequence comparison computer program 
ALIGN-2. wherein the complete source code for the ALlGN-2 program is provided in Table 10 below. The 
ALIGN-2 sequence comparison computer program was authored by Geneniech, Inc. and the source code shown 
in Table 10 below has been filed with user documentation in the U.S. Copyright Office. Washington D.C.. 
10 20559, where it is registered under U.S. Copyright Registration No. TXU5 10087. The ALIGN-2 program is 
publicly available through Genentech, Inc. , South San Francisco, California or may be compiled from the source 
code provided in Table 10 below. The ALIGN-2 program should be compiled for use on a UNIX operating 
system, preferably digital UNIX V4.0D. All sequence comparison parameters are set by the ALlGN-2 program 
and do not vary. 

15 In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino acid 

sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

20 100 times the fraction X/Y 

where X is the number of ammo acid residues scored as identical matches by the sequence alignment program 
ALIGN-2 in that program's alignment of A and B. and where Y is the total number of amino acid residues in 
B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 

25 sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of 
B to A. As examples of % amino acid sequence identity calculations using this method. Tables 1 1 and 12 below 
demonstrate how to calculate the % amino acid sequence identity of the amino acid sequence designated 
"Comparison Protein" to the amino acid sequence designated "PRO". 

Unless specifically stated otherwise, all % amino acid sequence identity values used herein are obtained 

30 as described in the immediately preceding paragraph using the ALIGN-2 computer program. However. % amino 
acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 computer 
program (Altschul et al.. Methods in Enzvmoloev 266:460-480 (1996)). Most of the WU-BLAST-2 search 
parameters are set to the defauU values. Those not set to defauU values, i.e., the adjustable parameters, arc set 
with the following values: overlap span = 1 , overlap fraction = 0. 125, word threshold (T) = 1 1, and scoring 

35 matrix = BLOSUM62. When WU-BLAST-2 is employed, a % amino acid sequence identity value is 
determined by dividing (a) the number of matching identical amino acid residues between the amino acid 
sequence of the PRO polypeptide of interest having a sequence derived from the native PRO polypeptide and the 
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comparison amino acid sequence of interest (i.e., the sequence against which the PRO polypeptide of interest 
is being compared which may be a PRO variant polypeptide) as determined by WU-BLAST-2 by (b) the total 
number of amino acid residues of the PRO polypeptide of interest. For example, in the statement "a polypeptide 
comprising an the amino acid sequence A which has or having at least 80% amino acid sequence identity to the 
amino acid sequence B", the amino acid sequence A is the comparison amino acid sequence of interest and the 
amino acid sequence B is the amino acid sequence of the PRO polypeptide of interest. 

Percent amino acid sequence identity may also be determined using the sequence comparison program 
NCBI-BLAST2 (Altschul et al., Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several 
search parameters, wherein all of those search parameters are set to default values including, for example, 
unmask = yes. strand = all, expected occurrences = 10, minimum low complexity length = 15/5, multi-pass 
e-value = 0.01, constant for multi-pass = 25, dropoff for final gapped alignment == 25 and scoring matrix = 
BLOSUM62. 

In situations where NCBI-BLAST2 is employed for amino acid sequence comparisons, the % amino 
acid sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B 
(which can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino 
acid sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 limes the fraction X/Y 



where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B. and where Y is the total number of amino acid residues 
in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 
of B to A. 

"PRO variant polynucleotide" or "PRO variant nucleic acid sequence" means a nucleic acid molecule 
which encodes an active PRO polypeptide as defined below and which has at least about 80% nucleic acid 
sequence identity with a nucleotide acid sequence encoding a full-length native sequence PRO polypeptide 
sequence as disclosed herein, a ftill-length native sequence PRO polypeptide sequence lacking the signal peptide 
as disclosed herein, an extracellular domain of a PRO polypeptide, with or widiout the signal peptide, as 
disclosed herein or any other fragment of a full-length PRO polypeptide sequence as disclosed herein. 
Ordinarily, a PRO variant polynucleotide will have at least about 80% nucleic acid sequence- identity, more 
preferably at least about 81% nucleic acid sequence identity, more preferably at least about 82% nucleic acid 
sequence identity, more preferably at least about 83% nucleic acid sequence identity, more preferably at least 
about 84% nucleic acid sequence identity, more preferably at least about 85% nucleic acid sequence identity, 
more preferably at least about 86% nucleic acid sequence identity, more preferably at least about 87% nucleic 
acid sequence identity, more preferably at least about 88% nucleic acid sequence identity, more preferably at 
least about 89% nucleic acid sequence identity, more preferably at least about 90% nucleic acid sequence 
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ideniiiy, more preferably at least about 91 % nucleic acid sequence identity, more preferably at least about 92% 
nucleic acid sequence identity, more preferably at least about 93% nucleic acid sequence identity, more 
preferably at least about 94% nucleic acid sequence identity, more preferably at least about 95% nucleic acid 
sequence identity, more preferably at least about 96% nucleic acid sequence identity, more preferably at least 
about 97% nucleic acid sequence identity, more preferably at least about 98% nucleic acid sequence identity and 
5 yet more preferably at least about 99% nucleic acid sequence identity with the nucleic acid sequence encoding 
a ftill-lengih native sequence PRO polypeptide sequence as disclosed herein, a full-length native sequence PRO 
polypeptide sequence lacking the signal peptide as disclosed herein, an extracellular domain of a PRO 
polypeptide, with or without the signal sequence, as disclosed herein or any other fragment of a ftilMength PRO 
polypeptide sequence as disclosed herein. Variants do not encompass the native nucleotide sequence. 

10 Ordinarily, PRO variant polynucleotides are at least about 30 nucleotides in length, often at least about 

60 nucleotides in length, more often at least about 90 nucleotides in length, more often at least about 120 
nucleotides in length, more often at least about 150 nucleotides in length, more often at least about 180 
nucleotides in length, more often at least about 210 nucleotides in length, more often at least about 240 
nucleotides in length, more often at least about 270 nucleotides in length, more often at least about 300 

15 nucleotides in length, more often at least about 450 nucleotides in length, more often at least about 600 
nucleotides in length, more often at least about 900 nucleotides in length, or more. 

"Percent (%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences 
identified herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the 
nucleotides in the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if 

20 necessary, to achieve the maximum percent sequence identity. Alignment for purposes of determining percent 
nucleic acid sequence identity can be achieved in various ways that are within the skill in the art. for instance, 
using publicly available computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) 
software. For purposes herein, however, % nucleic acid sequence identity values are generated using the 
sequence comparison computer program ALIGN-2, wherein the complete source code for the ALIGN-2 program 

25 is provided in Table 10 below. The ALIGN-2 sequence comparison computer program was authored by 
Genentech, Inc. and the source code shown in Table 10 below has been filed with user documentation in the U.S. 
Copyright Office, Washington D.C., 20559, where it is registered under U.S. Copyright Registration No, 
TXU5 10087. The ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco, 
California or may be compiled from the source code provided in Table 10 below. The ALIGN-2 program should 

30 be compiled for use on a UNIX operating system, preferably digital UNIX V4,0D. Ail sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

In situations where ALIGN-2 is employed for nucleic acid sequence comparisons, the % nucleic acid 
• sequence identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which 
can alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 

35 sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

100 times the fraction W/Z 
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where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 
in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
C. As examples of % nucleic acid sequence identity calculations, Tables 13 and 14 below demonstrate how to 
5 calculate the % nucleic acid sequence identity of the nucleic acid sequence designated "Comparison DNA" to 
the nucleic acid sequence designated "PRO-DNA". 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
as described in the immediately preceding paragraph using the ALIGN-2 computer program. However, % 
nucleic acid sequence identity values may also be obtained as described below by using the WU-BLAST-2 

10 computer program (Altschul ei al.. Methods in Enzvmology 266:460-480 (1996)). Most of the WU-BLAST-2 
search parameters are set to the default values. Those not set to default values, i.e., the adjustable parameters, 
are set with the following values: overlap span = 1, overlap fraction = 0,125, word threshold (T) = 11, and 
scoring matrix = BLOSUM62. When WU-BLAST-2 is employed, a % nucleic acid sequence identity value is 
determined by dividing (a) the niunber of matching identical nucleotides between the nucleic acid sequence of 

15 the PRO polypeptide-encoding nucleic acid molecule of interest having a sequence derived from the native 
sequence PRO polypeptide-^ncoding nucleic acid and the comparison nucleic acid molecule of interest (i.e., the 
sequence against which the PRO polypeptide-encoding nucleic acid molecule of interest is being compared which 
may be a variant PRO polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides 
of the PRO polypeptide-encoding nucleic acid molecule of interest. For example, in the statement ''an isolated 

20 nucleic acid molecule comprising a nucleic acid sequence A which has or having at least 80% nucleic acid 
sequence identity to the nucleic acid sequence B", the nucleic acid sequence A is the comparison nucleic acid 
molecule of interest and the nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide- 
encoding nucleic acid molecule of interest. 

Percent nucleic acid sequence identity may also be determined using the sequence comparison program 

25 NCBI-BLAST2 (Altschul et al.. Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence 
comparison program may be downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several 
search parameters, wherein all of those search parameters are set to default values including, for example, 
unmask = yes, strand = all, expected occurrences = 10, minimum low complexity length = 15/5, multi-pass 
e-value = 0.01, constant for multi-pass = 25, dropoff for final gapped alignment = 25 and scoring matrix = 

30 BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 
identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 

35 

100 times the fraction W/Z 
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where W is the number of nucleotides scored as identical matches by the sequence ahgnmen. program NCBI- 
BLAST2 in that program's alignment of C and D. and where Z is the total number of nucleotides in D. h will 
be appnjciated U«t where Uie length ofnucleic acid sequence C is no. equal to the length of nucleic acid sequence 
D. the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to 
C. 

In other embodiments. PRO variant polynucleotides are nucleic acid molecules that encode an active 
PRO polypeptide and which are capable of hybridizing, preferably muter stringent hybridization and wash 
conditions, to nucleotide sequences encoding a full-length PRO polypeptide as disclosed herein. PRO variant 
polypeptides may be those that are encoded by a PRO variant polynucleotide. 

The term "positives", in the context of sequence comparison performed as described above, includes 
residues in the sequences compared that are not idcmical but have similar properties (e.g. as a result of 
conservative substitutions, see Table 1 below). For puiposes herein, the % value of positives is determined by 
dividing (a) the number of amino acid residues scoring a positive value between the PRO polypeptide amino acid 
sequence of interest having a sequence derived from the native PRO polypeptide sequence and the comparison 
amino acid sequence of interest (i.e., the amino acid sequence against which the PRO polypeptide sequence is 
being compared) as determined in the BLOSUM62 matrix of WU-BLAST-2 by (b) the total number of amino 
acid residues of the PRO polypeptide of interest. 

Unless specifically stated otherwise, the % value of positives is calculated as described in the 
immediately preceding paragraph. However, in the context of the amino acid sequence identity comparisons 
performed as described for ALIGN-2 and NCBI-BLAST2 above, includes amino acid residues in the sequences 
compared that are not only idenUcal, but also those that have simUar propenies. Amino acid residues that score 
a positive value to an amino acid residue of interest are those that are either identical to the amino acid residue 
of interest or are a preferred substitution (as defined in Table 1 below) of the amino acid residue of interest. 

For amino acid sequence comparisons using ALIGN-2 or NCBI-BLAST2. the % value of positives of 
a given amino acid sequence A to. with, or against a given amino acid sequence B (which can alternatively be 
phrased as a given amino acid sequence A that has or comprises a certain % positives to. with, or against a given 
amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scoring a positive value as defined above by the sequence 
alignment program ALIGN-2 or NCBI-BLAST2 in that program's aligmnem of A and B. and where Y is the 
total number of amino acid residues in B. It will be appreciated that where the length of amino acid sequence 
A is not equal to the length of amino acid sequence B. the % positives of A to B will not equal the % positives 
of B to A. 

"Isolated. " when used to describe the various polypeptides disclosed herein, means polypeptide that has 
been identified and separated and/or recovered from a component of its naniral enviroranem. Contaminant 
components of its natural environraem are materials that would typically interfere with diagnostic or therapeutic 
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uses for the polypeptide, and may include enzymes, hormones, and other proicinaceous or non-proieinaceous 
solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 
15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to 
homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or. preferably, 
silver stain. Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one 
5 component of the PRO polypeptide natural environment will not be present. Ordinarily, however, isolated 
polypeptide will be prepared by at least one purification step. 

An "isolated** PRO polypeptide-encoding nucleic acid is a nucleic acid molecule that is identified and 
separated from at least one contaminant nucleic acid molecule with which it is ordinarily associated in the natural 
source of the PRO polypeptide nucleic acid: An isolated PRO polypeptide nucleic acid molecule is other than 

10 in the form or setting in which it is found in nature. Isolated PRO polypeptide nucleic acid molecules therefore 
are distinguished from the specific PRO polypeptide nucleic acid molecule as it exists in natural cells. However, 
an isolated PRO polypeptide nucleic acid molecule includes PRO polypeptide nucleic acid molecules contained 
in cells that ordinarily express the PRO polypeptide where, for example, the nucleic acid molecule is in a 
chromosomal location different from that of natural cells. 

15 The term "control sequences" refers to DNA sequences necessary for the expression of an operably 

linked coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, 
for example, include a promoter, opdonally an operator sequence, and a ribosome binding site. Eukaryotic cells 
are known to utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is ** operably linked" when it is placed into a functional relationship with another nucleic 

20 acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a 
polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or 
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome 
binding site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, 
"operably linked" means that the DNA sequences being linked are contiguous, and, in the case of a secretory 

25 leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is 
accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide 
adaptors or linkers are used in accordance with conventional practice. 

The term "antibody** is used in the broadest sense and specifically covers, for example, single anti>PRO 
monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies), anti-PRO antibody 

30 compositions with polyepitopic specificity, single chain anti-PRO antibodies, and fragments of anti-PRO 
antibodies (see below). The term *'monoclonal antibody" as used herein refers to an antibody obtained from a 
population of substantially homogeneous antibodies, i.e. , the individual antibodies comprising the population are 
identical except for possible naturally-occurring mutations that may be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 

35 generally is an empirical calculation dependent upon probe length, washing temperamre, and salt concentration. 
In general, longer probes require higher temperamres for proper annealing, while shorter probes need lower 
temperatures. Hybridization generally depends on the ability of denatured DNA to reanneal when 
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complementary strands are present in an environment below their melting temperature. The higher the degree 
of desired homology between the probe and hybridizable sequence, the higher the relative temperature which 
can be used. As a result, ii follows that higher relative temperatures would tend to make the reaction conditions 
more stringent, while lower temperatures less so. For additional details and explanation of stringency of 
hybridization reactions, see Ausubcl ct al., Current Protocols in Molecular Biology, Wiley Interscience 
5 Publishers, (1995). 

"Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those 
that: (1) employ low ionic strength and high temperature for washing, for example O.OIS M sodium 
chloride/0.0015 M sodium citrate/0.1% sodium dodecyl sulfate at 50''C; (2) employ during hybridization a 
denaturing agent, such as formamidc, for example, 50% (v/v) formamide with 0.1% bovine serum 

1 0 albumin/0. 1 % Ficoll/0. 1 % poly viny Ipy rrolidone/50mM sodium phosphate buffer at pH 6. 5 with 750 mM sodium 
chloride, 75 mM sodium citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0.75 M NaCl, 0.075 M 
sodium citrate), 50 mM sodium phosphate (pH 6.8), 0,1% sodium pyrophosphate, 5 x Denhardt's solution, 
sonicated salmon sperm DNA (50 /xg/ml), 0.1 % SDS, and 10% dexiran sulfate at 42°C, with washes at 42**C 
in 0.2 X SSC (sodium chloride/sodium citrate) and 50% formamide at 55 °C, followed by a high-stringency wash 

15 consisting of 0. 1 x SSC containing EDTA at 55 °C. 

"Moderately stringent conditions'* may be identified as described by Sambrook et al.. Molecular 
Cloning: A Laboratory Manual. New York: Cold Spring Harbor Press, 1989. and include the use of washing 
solution and hybridization conditions (e.g., temperature, ionic strength and %SDS) less stringent that those 
described above. An example of moderately stringent conditions is overnight incubation at 37**C in a solution 

20 comprising: 20% formamide. 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 
7.6), 5 X Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denattired sheared salmon sperm DNA, 
followed by washing the filters in 1 x SSC at about 37-50*C. The skilled artisan will recognize how to adjust 
the temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO 

25 polypeptide fused to a "tag polypeptide" . The tag polypeptide has enough residues to provide an epitope against 
which an antibody can be made, yet is short enough such that it does not interfere with activity of the polypeptide 
to which it is fused. The tag polypeptide preferably also is fairly imique so that the antibody does not 
substantially cross-react with other epitopes. Suitable tag polypeptides generally have at least six amino acid 
residues and usually between about 8 and 50 amino acid residues (preferably, between about 10 and 20 amino 

30 acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the 
binding specificity of a heterologous protein (an "adhesin") with the effector fimctions of immunoglobidin 
constant domains. Structurally, the immunoadhesins comprise a fusion of an amino acid sequence with the 
desired binding specificity which is other than the antigen recognition and binding site of an antibody (i.e., is 
35 "heterologous"), and an inununoglobuiin constant domain sequence. The adhesin part of an immunoadhesin 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
ligand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any 
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immunoglobulin, such as IgG-1, IgG-2. IgG-3. or IgG-4 subtypes, IgA (including IgA-1 and IgA-2). IgE. IgD 
or igM. 

"Active" or "activity'' for the purposes herein refers to fonn(s) of a PRO polypeptide which retain a 
biological and/or an immunological activity of native or naturally-occurring PRO, wherein "biological" activity 
refers to a biological function (either inhibitory or stimulatory) caused by a native or naturally-occurring PRO 
other than the ability to induce the production of an antibody against an antigenic epitope possessed by a native 
or namrally-occurring PRO and an "immunologicar activity refers to the ability to induce the production of an 
antibody against an antigenic epitope possessed by a native or nawrally-occurring PRO. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or ftilly 
blocks, inhibits, or neutralizes a biological activity of a native PRO polypeptide disclosed herein. In a similar 
manner, the term "agonist" is used in the broadest sense and includes any molecule that mimics a biological 
activity of a native PRO polypeptide disclosed herein. Suitable agonist or antagonist molecules specifically 
include agonist or antagonist antibodies or antibody fragments, fragments or amino acid sequence variants of 
native PRO polypeptides, peptides, antisense oligonucleotides, small organic molecules, etc. Methods for 
idemifying agonists or antagonists of a PRO polypeptide may comprise contacting a PRO polypeptide with a 
candidate agonist or amagonist molecule and measuring a detectable change in one or more biological activities 
normally associated with the PRO polypeptide. 

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures, wherein 
the object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. Those in need of 
treatment include those already with the disorder as well as those prone to have the disorder or those in whom 
the disorder is to be prevented. 

"Chronic" admmistration refers to administration of the agent(s) in a continuous mode as opposed to 
an acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time. 
Intermittent" administration is treatment that is not consecutively done without interruption, but rather is cyclic 
in nature. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and farm animals, and zoo, sports, or pet animals, such as dogs, cats, cattle, horses, sheep, pigs, goats, 
rabbits, etc. Preferably, the mammal is human. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutically acceptable carriers, excipients, or stabilizers which 
are nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employed. Often 
the physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically 
acceptable carriers include buffers such as phosphate, ciuate. and other organic acids; antioxidants including 
ascorbic acid; low molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, 
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, 
glutamine, asparagine, arginine or lysine; monosaccharides, disaccharides. and other carbohydrates including 
glucose, mannose. or dextrins; chelating agents such as EDTA; sugar alcohols such as manniiol or sorbitol; salt- 
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forming coumerions such as sodium; and/or nonionic surfactants such as TWEEN"'. polyethylene glycol (PEG), 
and PLURONICS™. 

"Antibody fragments" comprise a portion of an intact antibody, preferably the antigen binding or 
variable region of the intact antibody. Examples of antibody fragments include Fab. Fab\ F(ab )2. and Fv 
fragments; diabodies; linear antibodies (Zapata et al,, Protein Eng. 8flQV 1057-1062 11995]); single-chain 
5 antibody molecules; and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragmems, called "Fab" 
fragments, each with a single antigen-binding site, and a residual "Fc" fragment, a designation reflecting the 
ability to crystallize readily. Pepsin treatmem yields an F(ab'), fragment that has two antigen-combining sites 
and is still capable of cross-linking antigen. 

"^^^ minimum antibody fragment which contains a complete antigen-recognition and -binding 
site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the VH-VL dimer. Collectively, the six CDRs confer antigen-binding specificity 
to the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific 
15 for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire binding 
site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab* fragments by the addition of a few residues at the 
carboxy terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge 
20 region. Fab'-SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domains bear 
a free thiol group. F(ab')2 antibody fragments originally were produced as pairs of Fab* fragments which have 
hinge cysteines between them. Other chemical couplings of antibody fragments are also known. 

The "light chains" of antibodies (immunoglobulins) from any venebrate species can be assigned to one 
of two clearly distinct types, called kappa and lambda, based on the amino acid sequences of their constant 
25 domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins 
can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG, and 

IgM,andseveralof these may be ftirther divided into subclasses (isotypes), e.g., IgGl, lgG2, IgG3, IgG4, IgA, 
and IgA2. 

30 "Single-chain Fv" or "sFv" antibody fragments comprise the VH and VL domains of antibody, wherein 

these domams are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a 
polypeptide linker between the VH and VL domains which enables the sFv to form the de.sired strucnire for 
antigen binding. For a review of sFv, see Pluckthun in The Pharmacology of Monoclnnal Antibodies, vol. 113, 
Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994), 

35 The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which 

fragments comprise a heavy-chain variable domain (VH) connected to a lightHihain variable domain (VL) in the 
same polypeptide chain (VH - VL). By using a linker that is too short to allow pairing between the two domains 
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on ihe same chain, the domains are forced to pair with the complementary domains of another chain and create 
two antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/1 1 161; and 
Hollinger et al., Proc. NatL Acad. Sci. USA. 90:6444-6448 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment. Contaminant components of its natural environment are materials which 
5 would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) 
to greater than 95% by weight of antibody as determined by the Lx)wry method, and most preferably more than 
99% by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid 
sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or 

1 0 nonreducing conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody 
in situ within recombinant cells since at least one component of the antibody's natural environment will not be 
present. Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

The word "label" when used herein refers to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 

IS (e.g. radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze chemical 
alteration of a substrate compound or composition which is detectable. 

By "solid phase** is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g., 
controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 

20 silicones. In certain embodiments, depending on the context, the solid phase can comprise die well of an assay 
plate; in others it is a purification colunm (e.g., an affinity chromatography column). This term also includes 
a discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery of a drug (such as a PRO polypeptide or antibody thereto) to a mammal. The 

25 components of the liposome are commonly arranged in a bilayer formation, similar to the lipid arrangement of 
biological membranes. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 
"PR0317-associated disorder** refers to a pathological condition or disease wherein PR0317 is over- 
or underexpressed. Such disorders include diseases of the female genital tract or of the endometrium of a 

30 mammal, including hyperplasia, endometritis, endometriosis, wherein the patient is at risk for infertility due to 
endometrialfactor, endometrioma, and endometrial cancer, especially those diseases involving abnormal bleeding 
such as a gynecological disease. They also include diseases involving angiogenesis, wherein the angiogenesis 
results in a pathological condition, such as cancer involving solid tumors (the therapy for the disorder would 
result in decreased vascularization and a decline in growth and metastasis of a variety of tumors). Alternatively, 

35 the angiogenesis may be beneficial, such as for ischemia, especially coronary ischemia. Hence, these disorders 
include those found in patients whose hearts are functioning but who have a blocked blood supply due to 
atherosclerotic coronary artery disease, and those with a fimctioning but underperfused heart, including patients 
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with coronary arterial disease who are not optimal 
surgery. The disorders also include diseases involving 
polycystic kidney disease and chronic and acuie renal 
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candidates for angioplasty and coronary artery by-pass 
the kidney or originating from the kidney tissue, such as 
failure. 



Compositions and Methods of the Invention 
A, Full-Leneth PRO Polvpeoiides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO polypeptides. In particular. cDNAs encoding various PRO 
polypeptides have been identified and isolated, as disclosed in further detail in the Examples below. It is noted 
that proteins produced in separate expression rounds may be given different PRO numbers but the UNQ number 
is unique for any given DNA and the encoded protein, and will not be changed. However, for sake of 
simplicity, in the present specification the protein encoded by the fiill length native nucleic acid molecules 
disclosed herein as well as all further native homologues and variants included in the foregoing definition of 
PRO. will be referred to as •*PRO/number". regardless of their origin or mode of preparation. 

As disclosed in the Examples below, various cDNA clones have been deposited with the ATCC. The 
actual nucleotide sequences of those clones can readily be determined by the skilled anisan by sequencing of the 
deposited clone using routine methods in the art. The predicted amino acid sequence can be determined from 
the nucleotide sequence using routine skill. For the PRO polypeptides and encoding nucleic acids described 
herein. Applicants have identified what is believed to be the reading frame best identifiable with the sequence 
information available at the time. 

1- Full-Ieneth FR0211 and PR0217 PolvDCDtides 
The present invention provides newly identified and isolated nucleotide sequences encodingpolypeptides 
referred to in the present application as PR0211 and PR0217, In particular. Applicants have identified and 
isolated cDNA encoding PR0211 and PR0217 polypeptides, as disclosed in further detail in the Examples 
below. Using BLAST (FastA format) sequence alignment computer programs, Applicants found that cDNA 
sequences encoding ftill-length native sequence PR02 1 1 and PR02 1 7 have homologies to known proteins having 
EGF-like domains. Specifically, the cDNA sequence DNA32292-1 131 (Figure 1, SEQ ID N0:I) has certain 
identify and a Blast score of 209 with PAC6_RAT and certain identify and a Blast score of 206 with Fibulin-1 , 
isoform c precursor. The cDNA sequence DNA33094-1131 (Figure 3. SEQ ID N0:3) has 36% identity and 
a Blast score of 336 with eastern newt tenascin, and 37 % identity and a Blast score of 331 with human tenascin- 
X precursor. Accordingly, it is presently believed that PR0211 and PR0217 polypeptides disclosed in die 
present application are newly identified members of the EGF-like family and possesses properties typical of the 
EGF-like protein family. 



2. FuU-ieneth PRO230 Polvpeptidps 
The present invention provides newly identifiedand isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO230. In particular. Applicants have identified and isolated cDNA 
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encoding a PRO230 polypeptide, as disclosed in further detail in the Examples below. Using known programs 
such as BLAST and FasiA sequence alignment computer programs, Appiicanis found that a cDNA sequence 
encoding full-length native sequence PRO230 has 48% amino acid identity with the rabbit lubulointerstilial 
nephritis antigen precursor. Accordingly, it is presently believed that PRO230 polypeptide disclosed in the 
present application is a newly identified member of the tubulointersliiial nephritis antigen family and possesses 
5 the ability to be recognized by human autoantibodies in certain forms of mbulointerstitial nephritis. 

3. Full-length PR0232 PoIvpepUdes 

The present in ventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0232. In particular, Applicants have identified and isolated cDNA 
10 encoding a PR0232 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that a ponion of the full-length native sequence 
PR0232 (shown in Figure 9 and SEQ ID NO: 18) has 35% sequence identity with a stem cell surface antigen 
from Gallus gallus. Accordingly, it is presently believed that the PR0232 polypeptide disclosed in the present 
application may be a newly identified stem cell antigen. 

15 

4. Full-length PR0187 Polypeptides 

The present invention provides newly idemifiedand isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0187. In particular. Applicants have identified and isolated cDNA 
encoding a PROI87 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
20 sequence alignment computer programs. Applicants found that a full-length native sequence PRO 187 (shown in 
Figure 15) has 74% amino acid sequence identity and BLAST score of 310 with various androgen-induced 
growth factors and FGF-8. Accordingly, it is presently believed that PRO 187 polypeptide disclosed in the 
present application is a newly identified member of the FGF-8 protein family and may possess identify activity 
or property typical of the FGF-8-like protein family, 

25 

5. Full-length PR026S Polypeptides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0265. In particular. Applicants have identified and isolated cDNA 
encoding a PR0265 polypeptide, as disclosed in further detail in the Examples below. Using programs such as 

30 BLAST and FastA sequence alignment computer programs, Applicants found that various portions of the 
PR0265 polypeptide have significant homology with the fibromodulin protein and ilbromodulin precursor 
protein. Applicants have also found that the DN A encoding the PR0265 polypeptide has significant homology 
with platelet glycoprotein V, a member of the leucine rich related protein family involved in skin and woimd 
repair. Accordingly, it is presently believed that PR0265 polypeptide disclosed in the present application is a 

35 newly identified member of the leucine rich repeat family and possesses protein protein binding capabilities, as 
well as be involved in skin and wound repair as typical of this family. 
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6. Full-length PR0219 Polvpeptides 
The present invention provides newly ideniificd and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0219. In particular. Applicants have identified and isolated cDNA 
encoding a PR0219 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer programs. Applicants found that various portions of the PR02 19 polypeptide have 
significant homology with the mouse and human matriIin-2 precursor polypeptides. Accordingly, it is presently 
believed that PR0219 polypeptide disclosed in the present application is related to the matrilin-2 precursor 
polypeptide. 



7. Full-length PR0246 FolvpeDtides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0246. In particular, Applicants have identified and isolated cDNA 
encoding a PR0246 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a portion of the PR0246 polypeptide has 
significant homology with the human cell surface protein HCAR. Accordingly, it is presently believed that 
PR0246 polypeptide disclosed in the present application may be a newly identified membrane-bound virus 
receptor or tumor cell-specific antigen. 

8. Full-length PR0228 Polvpeptides 

The present invention provides newly identifiedand isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0228. In particular, Applicants have identified and isolated cDNA 
encoding a PR0228 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various ponions of the PR0228 polypeptide have 
significant homology with the EMRl protein. Applicants have also found that the DNA encoding the PR0228 
polypeptide has significant homology with latrophilin, macrophage-restricied cell surface glycoprotein, B0457. 1 
and leucocyte antigen CD97 precursor. Accordingly, it is presently believed that PR0228 polypeptide disclosed 
in the present application is a newly identified member of the seven transmembrane superfamily and possesses 
characteristics and functional propenies typical of this family. In particular, it is believed that PR0228 is a new 
member of the subgroup within this family to which CD97 and EMRl belong. 



9. Full-length PR0533 Polypeptides 
Thepresentinventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0533. In particular, Applicants have identified and isolated cDNA 
encoding a PR0533 polypeptide, as disclosed in further detail in the Examples below. Using BLAST-2 and 
FastA sequence alignment computer programs, Applicants found that a fiill-length native sequence PR0533 
(shown in Figure 22 and SEQ ID NO:59) has a Blast score of 509 and 53 % amino acid sequence identity with 
fibroblast growth factor (FGF). Accordingly, ii is presently believed that PR0533 disclosed in the present 
application is a newly identified member of the fibroblast growth factor family and may possess activity typical 



81 



wo 00/15796 



PCT/US99/21090 



of such polypcpiides. 

10. Full-length PR0245 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0245. In particular, Applicants have identified and isolated cDNA 
encoding a PR0245 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer programs. Applicants found that a portion of the amino acid sequence of the 
PR0245 polypeptide has 60% amino acid identity with the human c-myb protein. Accordingly, h is presently 
believed that the PR0245 polypeptide disclosed in the present application may be a newly identified member of 
the transmembrane protein tyrosine kinase family. 

11. FulMencth PRO220. PR0221 and PRQ227 Polvpeotides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO220, PR0221 and PR0227. In particular. Applicants have identified 
and isolated cDN As encoding a PRO220. PR022 1 and PR0227 polypeptide, respectively, as disclosed in further 
detail in the Examples below. Using BLAST and Fast A sequence alignment computer programs, PRO220 has 
amino acid identity with the amino acid sequence of a leucine rich protein wherein the identity is 87%. PRO220 
additionally has amino acid identity with die neuronal leucine rich protein wherein the identity is 55%. The 
neuronal leucine rich protein is ftirther described in Taguchi, et al., Mol. Brain Res.. 35:31-40 (1996). 

PR0221 has amino acid identity with the SLIT protein precursor, wherein different portions of these 
two proteins have the respective percent identities of 39%, 38%, 34%, 31%, and 30%. 

PR0227 has amino acid identity with the amino acid sequence of platelet glycoprotein V precursor. 
The same results were obtained for human glycoprotein V. Different portions of these two proteins show the 
following percent idemities of 30%, 28%, 28%, 31 %, 35%, 39% and 27%, 

Accordingly, it is presently believed that PRO220, PR0221 and PR0227 polypeptides disclosed in the 
present application are newly identified members of the leucine rich repeat protein superfamily and that each 
possesses protein-protein binding capabilities typical of the leucine rich repeat protein superfamily. It is also 
believed that they have capabilities similar to those of SLIT, the leucine rich repeat protein and human 
glycoprotein V. 

12. FulMeneth PR0258 Polypeptides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0258. In particular. Applicants have identified and isolated cDNA 
encoding a PR0258 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer programs. Applicants found that various portions of the PR0258 polypeptide have 
significant homology with the CRTAM and poliovinis receptors. Accordingly, it is presently believed that 
PR0258 polypeptide disclosed in the present application is a newly identified member of the Ig superfamily and 
possesses virus receptor capabilities or regulates immune function as typical of this family. 
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13. Full-length PR0266 Polypeptides 
The preseni invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0266. In panicular, Applicants have identified and isolated cDNA 
encoding a PR0266 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0266 polypeptide have 
significant homology with the SLIT protein from Drosophilia. Accordingly, it is presently believed that PR0266 
polypeptide disclosed in the present application is a newly identified member of the leucine rich repeat family 
and possesses ligand-ligand binding activity and neuronal development typical of this family. SLIT has been 
shown to be useiul in the study and treatment of Alzheimer's disease, supra, and thus, PR0266 may have 
involvement in the study and cure of this disease. 



14. FuiUlen^h PR0269 Polypeptides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0269. In panicular, Applicants have identified and isolated cDNA 
encoding a PR0269 polypeptide, as disclosed in further detail in the Examples below. Using BLAST, FastA 
15 and sequence alignment computer programs, Applicants found that the amino acid sequence encoded by 
nucleotides 314 to 1783 of the full-length native sequence PR0269 (shown in Figure 35 and SEQ ID NO:95) 
has significanthomology to human urinary thrombomodulin and various thrombomodulin analogues respectively, 
10 which it was aligned. Accordingly, it is presently believed that PR0269 polypeptide disclosed in the present 
application is a newly identified member of the thrombomodulin family. 

20 

15. Full-length PR0287 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encodingpolypeptides 
referred to in the present application as PR0287. In panicular, Applicants have identified and isolated cDNA 
encoding a PR0287 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
25 sequence alignment computer programs, Applicants found that various portions of the PR0287 polypeptide have 
significant homology with the type 1 procollagen C-proteinase enhancer protein precursor and type 1 procollagen 
C-proteinase enhancer protein. Accordingly, it is presently believed that PR0287 polypeptide disclosed in the 
preseni application is a newly identified member of the C-proteinase enhancer protein family. 

30 16. FulMensth PR0214 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding.polypeptides 
referred to in the present application as PR0214. In particular. Applicants have identified and isolated cDNA 
encoding a PR0214 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a full-length native sequence PR02 1 4 polypeptide 

35 (shown in Figure 40 and SEQ ID NO: 109) has 49% amino acid sequence identity with HT protein, a known 
member of the EGF-family . The comparison resulted in a BLAST score of 920, with 150 matching nucleotides. 
Accordingly, it is presently believed that the PR0214 polypeptide disclosed in the present application is a newly 



83 



wo 00/15796 



PCT/US99/21090 



identified member of the family comprising EGF domains and may possess activities or properties typical of the 
EGF-domain containing family. 

17. Fuil-iength PRQ317 Polypeptides 

The present invention provides newly identifiedand isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0317. In particular, cDNA encoding a PR0317 polypeptide has been 
identified and isolated, as disclosed in further detail in the Examples below. Using BLAST ™ and FastA™ 
sequence alignment computer programs, it was found that a full-length native-sequence PR0317 (shown in 
Figure 42 and SEQ ID NO: 114) has 92% amino acid sequence identity with EBAF-1. Further, it is closely 
aligned with many other members of the TGF- superfamily. 

Accordingly, it is presently believed that PR0317 disclosed in the present application is a newly 
identified member of the TGF- superfamily and may possess properties that are therapeutically useful in 
conditions of uterine bleeding, etc. Hence, PR0317 may be useful in diagnosing or treating abnormal bleeding 
involved in gynecological diseases, for example, to avoid or lessen the need for a hysterectomy, PROS 1 7 may 
also be useful as an agent thai affects angiogenesis in general, so PR0317 may be useful in anti-tumor 
indications, or conversely, in treating coronary ischemic conditions. 

Library sources reveal that ESTs used to obtain the consensus DNA for generating PROS 17 primers 
and probes were found in normal tissues (uterus, prostate, colon, and pancreas), in several tumors (colon, brain 
(twice), pancreas, and muUerian cell), and in a heart with ischemia. PR0317 has shown up in several tissues 
as well, but it does look to have a greater concentration in uterus. Hence, PROS 17 may have a broader use by 
the body than EBAF-1 . It is contemplated that, at least for some indications, PR0317 may have opposite effects 
from EBAF-L 

18. Full-length PRO301 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO301 . In panicular. Applicants have identified and isolated cDNA 
encoding a PRO301 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that a full-length native sequence PRO301 (shown in 
Figure 44 and SEQ ID NO: 1 19) has a Blast score of 246 corresponding to 30% amino acid sequence identity 
with human A33 antigen precursor. Accordingly, it is presently believed that PRO301 disclosed in the present 
application is a newly identified member of the ASS antigen protein family and may be expressed in human 
neoplastic diseases such as colorectal cancer. 

19. Full-length PR0224 Polypep tides 

The present invention provides newly identifiedand isolatednucleotide sequences encoding polypeptides 
referred to in the present application as PR0224. In particular. Applicants have identified and isolated cDNA 
encoding a PR0224 polypeptide, as disclosed in further detail m the Examples below. Using known programs 
such as BLAST and FastA sequence alignment computer programs, Applicants found that full-length native 
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PR0224 (Figure 46. SEQ ID NO: 127) has amino acid identity with apolipopix)tein E receptor 2906 from homo 
sapiens. The alignnienis of different ponions of these two polypeptides show amino acid identities of 37%. 36%, 
30%, 44%, 44% and 28% respectively. Full-length native PR0224 (Figure 46. SEQ ID NO:127) also has 
amino acid identity with very low-density lipoprotein receptor precursor from gall. The aligmnenis of different 
portions of these two polypeptides show amino acid identities of 38%, 37%, 42%, 33%. and 37% respectively. 
Additionally. fiiU-length native PR0224 (Figure 46. SEQ ID NO: 127) has amino acid identity with the chicken 
oocyte receptor P9S from Gallus gallus. The aligmnenis of different portions of these two polypeptides show 
amino acid identities of 38%. 37%. 42%. 33%. and 37% respectively. Moreover, full-length native PR0224 
(Figure 46. SEQ ID NO: 127) has amino acid idemiiy with very low density lipoprotein receptor short form 
precursor from humans. The alignments of differem portions of these two polypeptides show amino acid 
identities of 32%. 38%. 34%. 45%, and 31%. respectively. Accordingly, it is presently believed that PR0224 
polypeptide disclosed in the presem application is a newly identified member of the low density lipoprotein 
receptor family and possesses the structural characteristics required to have the funaional ability to recognize 
and endocy tose low density lipoproteins typical of (he low density lipoprotein receptor family. (The aligmnems 
described above used the following scoring parameters: T=7, S+65, S2=36, Matrix: BLOSUM62.) 

20. Full-length PR0222 PolvDentid.«5 
The presem invemion provides newly identifiedand isolated nucleotide sequences encoding polypeptides 
referred to m the present application as PR0222. In particular, Applicants have identified and isolated cDNA 
encoding a PR0222 polypeptide, as disclosed in fimher detail in die Examples below. Using BLAST and FastA 
sequence alignmera computer programs. Applicants found that a sequence encoding full-length native sequence 
PR0222 (shown in Figure 48 and SEQ ID NO: 132) has 25-26% amino acid identity with mouse complement 
factor b precursor, has 27-29% amino acid identity with convlcmeni receptor, has 25^7% amino acid identity 
with mouse complement C3b receptor type 2 long form precursor, has 40% amino acid identity with human 
hypothetical protein kiaa0247. Accordingly, it is presenUy believed that PR0222 polypeptide disclosed in the 
presem application is a newly identified member of the complement receptor family and possesses activity typical 
of die complement receptor family. 



21. Full-length PR0234 PolvDeptidf^ 

The presentinvemionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0234. In particular. Applicants have identified and isolated cDNA 
encoding a PR0234 polypeptide, as disclosed in further detail in the Examples below. Using BLAST (FastA- 
fonnat) sequence alignment computer programs. Applicants found that a cDNA sequence encoding fiiU-length 
native sequence PR0234 has 31 % identity and Blast score of 134 with E-selectin precursor. Accordingly, it is 
presently believed that the PR0234 polypeptides disclosed in the presem application are newly identified 
members of the lectin/selectin family and possess activity typical of the lectin/selectin family. 
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22. FuH-lcneth PR0231 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR023L In particular. Applicants have identified and isolated cDNA 
encoding a PR0231 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer programs. Applicants found that the full-length native sequence PR0231 
5 polypeptide (shown in Figure 52 and SEQ ID NO: 142) has 30 % and 31 % amino acid identity with human and 
rat prostatic acid phosphatase precursor proteins, respectively. Accordingly, it is presently believed that the 
PR0231 polypeptide disclosed in the present application may be a newly identified member of the acid 
phosphatase protein family. 

10 23. Full-length PR0229 PolvDeotides 

The present invention provides newly identified and isolated nucleotidesequences encoding polypeptides 
referred to in the present application as PR0229. In particular, Applicants have identified and isolated cDNA 
encoding a PR0229 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0229 polypeptide have 

15 significant homology with antigen wcl.l, M130 antigen, T cell surface glycoprotein CD6 and CD6- It also is 
related to Sp-alpha. Accordingly, it is presently believed that PR0229 polypeptide disclosed in the present 
application is a newly identified member of the family containing scavenger receptor homology, a sequence motif 
foimd in a number of proteins involved in immune function and thus possesses immune function and /or 
segments which resist degradation, typical of this family. 

20 

24. Full-length PR0238 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encodingpolypeptides 
referred to in the present application as PR0238. In particular, Applicants have identified and isolated cDNA 
encoding a PR0238 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
25 sequence alignment computer programs, Applicants found that various portions of the PR0238 polypeptide have 
significant homology with reductases, including oxidoreductase and fatty acyl-CoA reductase. Accordingly, it 
is presently believed that PR0238 polypeptide disclosed in the present application is a newly identified member 
of die reductase family and possesses reducing activity typical of the reductase family. 

30 25. FulMength PRQ233 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0233. In particular, Applicants have identified and isolated cDNA 
encoding a PR0233 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various ponions of the PR0233 polypeptide have 

35 significant homology with the reductase protein. Applicants have also found that the DN A encodhig the PR0233 
polypeptide has significant homology with proteins from Caenorhabditis elegans. Accordingly, it is presently 
believed that PR0233 polypeptide disclosed in the present application is a newly identified member of the 
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reduciase family and possesses ihe abiliiy to effect the redox state of the cell typical of the reductase family. 

26. Full-length PR0223 Polypeptides 
The present invention provides newly identified and isolated nucleotide sequences encodingpolypeptides 
referred to in the present application as PR0223. In particular. Applicants have identified and isolated cDNA 
5 encoding a PR0223 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FasiA 
sequence alignment computer programs, Applicants found that the PR0223 polypeptide has significant homology 
with various serine carboxypepiidase polypeptides. Accordingly, it is presently believed that PR0223 
polypeptide disclosed in the present application is a newly identified serine carboxypepiidase. 

10 27. Full-length PR023S Polypeptides 

The present invention provides newly identified and isolated nucleotidesequences encoding polypeptides 
referred to in the present application as PR0235. In particular, Applicants have identified and isolated cDNA 
encoding a PR0235 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0235 polypeptide have 

15 significant homology with the various plexin proteins. Accordingly, it is presently believed that PR0235 
polypeptide disclosed in the present application is a newly identified member of the plexin family and possesses 
cell adhesion properties typical of the plexin family. 

28. Full-length PR0236 and PR0262 Polvpeptides 

20 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0236 and PR0262. In particular, Applicants have identified and 
isolated cDNA encoding PR0236 and PR0262 polypeptides, as disclosed in further detail m the Examples 
below. Using BLAST and FastA sequence alignment computer programs. Applicants found that various portions 
of the PR0236 and PR0262 polypeptides have significant homology with various p-galactosidase and P- 

25 galactosidase precursor polypeptides. Accordingly, it is presently believed that the PR0236 and PR0262 
polypeptides disclosed in the present application are newly identified P-galactosidase homologs. 

29. Full-length PRQ239 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
30 referred to in the present application as PR0239. In panicular, Applicants have identified and isolated cDNA 
encoding a PR0239 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence aligiunent computer programs. Applicants found that various portions of the PR0239 polypeptide have 
significant homology with densin proteins. Accordingly, it is presently believed that PR0239 polypeptide 
disclosed in the present application is a newly identified member of the densin family and possesses cell adhesion 
35 and the ability to effect synaptic processes as is typical of the densin family. 
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30. Full-length PR0257 Polvpcptides 

The preseni invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0257. In particular, Applicants have identified and isolated cDNA 
encoding a PR0257 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer programs, Applicants found that various portions of the PR0257 polypeptide have 
5 significant homology with the ebnerin precursor and ebnerin protein. Accordingly, it is presently believed that 
PR0257 polypeptide disclosed in the present application is a newly identified protein member which is related 
to the ebnerin protein. 

31. FulMeneth PRO260 Polvpeptides 

10 The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 

referred lo in the present application as PRO260. In particular. Applicants have identified and isolated cDNA 
encoding a PRO260 polypeptide, as disclosed in further detail in the Examples below. Using programs such as 
BLAST and FastA sequence alignment computer programs. Applicants found that various portions of the 
PRO260 polypeptide have significant homology with the alpha-l-fucosidase precursor. Accordingly, it is 

15 presently believed that PRO260 polypeptide disclosed in the present application is a newly identified member 
of the fucosidase family and possesses enzymatic activity related to fiicose residues typical of the fucosidase 
family. 

32. Full-length PR0263 Polypeptides 

20 The present invention provides newly identified and isolated nucleotide sequences encodingpolypeptides 

referred to in the present application as PR0263. In particular. Applicants have identified and isolated cDNA 
encoding a PR0263 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0263 polypeptide have 
significant homology with the CD44 antigen and related proteins. Accordingly, it is presently believed that 

25 PR0263 polypeptide disclosed in the present application is a newly identified member of the CD44 antigen 
family and possesses at least one of the properties associated with these antigens, i.e., cancer and HIV marker, 
cell-cell or cell-matrix interactions, regulating cell traffic, lymph node homing, transmission of growth signals, 
and presentation of chemokines and growth facors to traveling cells. 

30 33. Full-length PRO270 Polvpeptides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO270. In particular, Applicants have identified and isolated cDNA 
encoding a PRO270 polypeptide, as disclosed in further detail in the Examples below. Using BLAST, FastA and 
sequence alignment computer programs, Applicants found that that various portions of the PRO270 polypeptide 
35 have significant homology with various thioredoxin proteins. Accordingly, it is presently believed that PRO270 
polypeptide disclosed in the present application is a newly identified member of the thioredoxin family and 
possesses die ability to effect reduction-oxidation (redox) state typical of the thioredoxin family. 
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Full-length PR0271 Polvn«-p tirtP« 
The present invention provides newly identified and isolated nucleotide sequences encoding polypepUdes 
referred to in the present application as PR027I . In particular. Applicants have identified and isolated cDNA 
encoding a PR027 1 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 

sequence alignment computerprogran,s.Applican,sfound that the PR0271polypeptidehassignincant homology 
5 wiA various link proteins and precureors thereof. Accordingly, it is presently believed that PR0271 polypeptide 
disclosed in the present application is a newly identified link protein homolog. 

35. FuU-leneth P R0272 Polvpop ^l^pc 

The preseminventionprovidesncwlyidentified and isolated nucleotidesequencesencoding polypeptides 
10 referred to in the presem application as PR0272. In particular. Applicants have identified and isolated cDNA 
encoding a PR0272 polypeptide, as disclosed in fimher detail in the Examples below. Using BLAST and FastA 

sequence alignmemcomputerprograms. Applicants found that various portions of the PR0272 polypeptide have 
significant homology with the human reUculocalbin protein and its precursors. Applicants have also found U>at 
ti,e DNA encoding the PR0272 polypeptide has significant homology with the mouse reticulocalbin precursor 
15 protein. Accordingly, it is presently believed that PR0272 polypeptide disclosed in the presem application is 
a newly identified member of the reticulocalbin family and possesses the ability to bind calcium typical of the 
reticulocalbin family. 



20 



25 



36- Full-length P R0294 Polv| M.p«iHp« 

The presem invemion provides newly identified and isolated nucleotide sequences encodingpolypeptides 
referred to in the presem application as PR0294. In particular. Applicants have identified and isolated cDNA 
encoding a PR0294 polypeptide, as disclosed in further detail in the Examples below. Usi^g BLAST and FastA 

sequence aligmnem computer programs. Applicants found that various portions ofthePR02<>4 polypeptide have 
significant homology with the various portions of a number of collagen proteins. Accordingly, it is presently 
beheved that PR0294 polypeptide disclosed in the presem application is a newly identified member of tiie 
collagen family. 



37. Full-length P R0295 Polvnp ptiripc 
The preseminventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the presem application as PR0295. In particular. Applicants have idemified and isolated cDNA 
encoding a PR0295 polypeptide, as disclosed in furti,erdetail in the Examples below. Using BLAST and FastA 
sequence aligmnem computer programs, Applicams found ti«t various portions of the PR0295 polypeptide have 
significant homology witii integrin proteins. Accordingly, it is presemly believed that PR0295 polypeptide 
disclosed in the presem application is a m^wly identified member of the integrin family ami possesses cell 
adhesion typical of the integrin family. 
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38. Full-length PR0293 Polypeptides 

The present invemion provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0293. In particular, Applicants have identified and isolated cDNA 
encoding a PR0293 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer programs, Applicants found that portions of the PR0293 polypeptide have 
5 significant homology with the neuronal leucine rich repeat proteins 1 and 2, (NLRR- 1 and NLRR-2), particularly 
NLRR-2. Accordingly, it is presently believed that PR0293 polypeptide disclosed in the present application is 
a newly identified member of the neuronal leucine rich repeat protein family and possesses ligand-ligand binding 
activity typical of the NRLL protein family. 

10 39. FulMength PR0247 Polvpeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0247. In particular, Applicants have identified and isolated cDNA 
encoding a PR0247 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer progranis, Applicants found that various portions of the PR0247 polypeptide have 
15 significant homology with densin. Applicants have also found that the DNA encoding the PR0247 polypeptide 
has significant homology with a number of other proteins, including KIAA0231 . Accordingly, it is presently 
believed that PR0247 polypeptide disclosed in the present application is a newly identified member of the leucine 
rich repeat family and possesses ligand binding abilities typical of this family. 

20 40. Full-length PRQ302. PRQ303. PRO304, PRO307 and PR0343 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PRO302, PRO303, PRO304, PRO307 and PR0343. In particular. 
Applicants have identified and isolated cDNA encoding PRO302, PRO303, PRO304, PRO307 and PR0343 
polypeptides, as disclosed in further detail in the Examples below. Using BLAST and Fast A sequence alignment 

25 computer programs. Applicants found that various portions of the PRO302, PRO303, PRO304, PRO307 and 
PR0343 polypeptides have significant homology with various protease proteins. Accordingly, it is presently 
believed that the PRO302, PRO303, PRO304, PRO307 and PR0343 polypeptides disclosed in the present 
application are newly identified protease proteins. 

30 41. Full-length PR0328 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0328. In particular, Applicants have identified and isolated cDNA 
encoding a PR0328 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various ponions of the PR0328 polypeptide have 

35 significant homology with the human glioblastoma protein ("CLIP"). Further, Applicants found that various 
portions of the PR0328 polypeptide have significant homology with the cysteine rich secretory protein 
("CRISP") as identified by BLAST homology [ECCRISP3_1 . S68683. and CRS3_HUMAN] . Accordingly, it 
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is presenily believed thai PR0328 polypeptide disclosed in ihe present application is a newly identified member 
of the GLIP or CRISP families and possesses transcriptional regulatory activity typical of the CLIP or CRISP 
families. 

42. Full-length PR0335, PRQ331 and PR0326 FolvDeptldcs 
5 The present invention provides newly identified and isolated nucleotide sequencesencodingpolypepiidcs 

referred to in the present application as PR0335, PR033 1 or PR0326. In particular. Applicants have identified 
and isolated cDNA encoding a PR0335, PR0331 or PR0326 polypeptide, as disclosed in further detail in die 
Examples below. Using BLAST and FastA sequence alignment computer programs, Applicants found that 
various portions of the PR0335, PR0331 or PR0326 polypeptide have significant homology with LIG-1. ALS 
10 and in the case of PR0331, additionally, decoriri. Accordingly, it is presently believed that the PR0335, 
PR0331 and PR0326 polypeptides disclosed in the present application are newly identified members of the 
leucine rich repeal superfamily . and particularly, are related to LIG-1 and possess the biological functions of this 
family as discussed and referenced herein. 

15 43. Full-length PR0332 Poivpeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0332. In panicular, Applicants have identified and isolated cDNA 
encoding PR0332 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that a full-length native sequence PR0332 (shown in 

20 Figure 108 and SEQ ID NO:3I0) has about 30-40% amino acid sequence identity with a series of known 
proteoglycan sequences, including, for example, fibromodulin and fibromodulin precursor sequences of various 
species (FMOD.BOVIN, FMOD^CHICK, FMOD.RAT, FMOD^MOUSE. FMOD.HUMAN, P^R36773), 
osteomodulin sequences (ABOOOlH.l, AB007848,1), decorin sequences (CFU83141_L OCU03394^1, P 
R42266, P.R42267, P_R42260, P.R89439), keratan sulfate proteoglycans (BTU48360 _1, AF022890.1). corneal 

25 proteoglycan (AF022256_1), and bone/cartilage proteoglycans and proteoglycane precursors (PGSl ^OVIN, 
PGS2_ MOUSE, PGS2.HUMAN). Accordingly, it is presently believed that PR0332 disclosed in the present 
application is a new proteoglycan-type molecule, and may play a role in regulating extracellular matrix, cartilage, 
and/or bone function. 

30 44. Full-length PR0334 PolvpeDtides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0334. In particular, Applicants have identified and isolated cDNA 
encoding a PR0334 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants fotmd thai various ponions of the PR0334 polypeptide have 

35 significant homology with fibulin and fibrillin. Accordingly, it is presently believed that PR0334 polypeptide 
disclosed in the present application is a newly identified member of the epidermal growth factor family and 
possesses properties and activities typical of this family. 
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45. FuH-leneth PR0346 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0346. In particular. Applicants have identified and isolated cDNA 
encoding a PR0346 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and Fast A 
sequence alignment computer programs. Applicants found that a full-length native sequence PR0346 (shown in 
5 Figure 112 and SEQ ID NO:320) has 28 % amino acid sequence identity with carcinoembryonic antigen. 
Accordingly, it is presently believed that PR0346 disclosed in the present application is a newly identified 
member of the carcinoembryonic protein family and may be expressed in association with neoplastic tissue 
disorders. 

10 46. Fuli-length PRQ268 Polypeptides 

The present invention provides newly identified and isolated nucleotidesequences encoding polypeptides 
referred to in the present application as PR0268. In particular. Applicants have identified and isolated cDNA 
encoding a PR0268 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that portions of the PR0268 polypeptide have 

15 significant homology with the various protein disulfide isomerase proteins. Accordingly, it is presently believed 
that PR0268 polypeptide disclosed in the present application is a homolog of the protein disulfide isomerase p5 
protein. 

47. Full-length PRQ330 Polypeptides 

20 The present invention provides newly identified and isolated nucleotide sequences encodingpolypqptides 

referred to in the present application as PRO330. In particular. Applicants have identified and isolated cDNA 
encoding a PRO330 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PRO330 polypeptide have 
significant homology with the murine prolyl 4-hydroxylase alpha-II subunii protein. Accordingly, it is presently 

25 believed that PRO330 polypeptide disclosed in the present application is a novel prolyl 4-hydroxylase subunit 
polypeptide. 

48. FulMength PR0339 and PRO310 Polypeptides 

The present inventionprovides newly identified and isolated nucleotide sequences encoding polypeptides 
30 referred to in the present application as PR0339 and PRO310. In panicular, Applicants have identified and 
isolated cDNA encoding a PR0339 polypeptide, as disclosed in further detail in the Examples below. Applicants 
have also identified and isolated cDNA encoding a PRO310 polypeptide, as disclosed in further detail in the 
Examples below. Using BLAST and FastA sequence alignment computer programs, Applicants found that 
various portions of the PR0339 and PRO310 polypeptides have significant homology with small secreted 
35 proteins from C. elegans and are distantly related to fringe. PR0339 also shows homology to collagen-like 
polymers. Sequences which were used to identify PR0310, designated herein as DNA40533 and DNA42267, 
also show homology to proteins from C. elegans. Accordingly, it is presently believed that the PR0339 and 
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PR03IO polypeptides disclosed in the present application arc newly identified member of the family of proteins 
involved in development, and which may have regulatory abilities similar lo ilic capability of fringe to regulate 
serrate. 

49. Full Length PR0244 Polypeptides 

5 The present invention provides newly identified and isolated nucleotide sequences encoding C-type 

lectins referred to in the present application as PR0244. In particular, applicants have identified and isolated 
cDNA encoding PR0244 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and 
FastA sequence alignment computer programs, Applicants found Uiat a full-length native sequence PR0244 
(shown in Figure 122 and SEQ ID NO:377) has 43% amino acid sequence identity with the hepatic lectin gallus 
10 gallus (LECH-CHICK), and 42% amino acid sequence identity with an HIV gpl20 binding C-type lectin 
(A46274). Accordingly, it is presently believed that PR0244 disclosed in the present application is a newly 
identified member of the C-lectin superfamily and may play a role in inmiune function, apoptosis, or in the 
pathogenesis of atherosclerosis. In addition, PR0244 may be useful in identifying tumor-associated epitopes. 

15 B. PRO Polvpet)tide Variants 

In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that 
PRO variants can be prepared. PRO variants can be prepared by introducing appropriate nucleotide changes into 
the PRO DNA, and/or by synthesis of the desired PRO polypeptide. Those skilled in the art will appreciate that 
amino acid changes may alter post-translational processes of the PRO, such as changing the number or position 

20 of glycosylation sites or altering the membrane anchoring characteristics. 

Variations in the native fuU-lengdi sequence PRO or in various domains of the PRO described herein, 
can be made, for example, using any of the techniques and guidelines for conservative and non-conservative 
mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a substitution, deletion or 
insertion of one or more codons encoding the PRO that results in a change in the amino acid sequence of the 

25 PRO as compared with the native sequence PRO. Optionally the variation is by substitution of at least one amino 
acid with any other amino acid in one or more of the domains of the PRO. Guidance in determining which 
amino acid residue may be inserted, substituted or deleted without adversely affecting the desired activity may 
be found by comparing the sequence of the PRO with that of homologous known protein molecules and 
minimizing the number of amino acid sequence changes made in regions of high homology. Amino acid 

30 substitutions can be the result of replacing one amino acid with another amino acid having similar structural 
and/or chemical properties, such as the replacement of a leucine with a serine, i.e., conservative amino acid 
replacements. Insertions or deletions may optionally be in the range of about 1 to 5 amino acids. The variation 
allowed may be determined by systematically making insertions, deletions or substitutions of amino acids in the 
sequence and testmg the resulting variants for activity exhibited by the full-length or mature native sequence. 

35 PRO polypeptide fragments are provided herem. Such fragments may be truncated at the N-terminus 

or C-terminus, or may lack internal residues, for example, when compared with a full length native protein. 
Certain fragments lack amino acid residues diat are not essential for a desbed biological activity of the PRO 
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polypeptide. 

PRO fragments may be prepared by any of a number of conventional techniques. Desired peptide 
fragments may be chemically synthesized. An alternative approach involves generating PRO fragments by 
enzymatic digestion, e.g., by treating the protein with an enzyme known to cleave proteins at sites defined by 
particular amino acid residues, or by digesting the DNA with suitable restriction enzymes and isolating the 
desired fragment. Yet another suitable technique involves isolating and amplifying a DNA fragment encoding 
a desired polypeptide fragment, by polymerase chain reaction (PCR). Oligonucleotides that define the desired 
termini of the DNA fragmem are employed at the 5' and 3' primers in the PCR. Preferably, PRO polypeptide 
fragments share at least one biological and/or immunological activity with the native PRO polypeptide disclosed 
herein. 

In particular embodiments, conservative substitutions of interest are shown in Table 1 under the heading 
of preferred substitutions. If such substitutions result in a change in biological activity, then more substantial 
changes, denominated exemplary substitutions in Table 1, or as further described below in reference to amino 
acid classes, are introduced and the products screened. 
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Table 1 



Original 
Residue 

5 Ala (A) 
Arg (R) 

Asn (N) 
Asp (D) 
Cys (C) 
10 Gin (Q) 
Glu (E) 
Gly (G) 
His (H) 
He (I) 



15 



40 



Leu (L) 



Exemplary 


Preferred 


Substitutions 


Substitutions 


val; leu; ile 


val 


lys; gin; asn 


lys 


gin; his; lys; arg 


gin 


glu 


elu 


ser 


ser 


asn 


asn 


asp 


asp 


pro; ala 


ala 


asn; gin; lys; arg 


are 


leu; val; met; ala; phe; 


norleucine 


leu 


norleucine; ile; val; 


met; ala; phe 


ile 


arg; gin; asn 


Tito 


leu; phe; ile 


leu 


leu; val; ile; ala; tyr 


leu 


ala 


ala 


thr 


thr 


ser 


ser 


tyr; phe 


lyr 


trp; phe; thr; ser 


phe 


ile; leu; met; phe; 


ala; norleucine 


leu 



Lys (K) 
Met (M) 

20 Phe (F) 
Pro (P) 
Ser (S) 
Thr(T) 
Trp{W) 

25 Tyr (Y) 
Val(V) 



Substantial modifications in fiinctionorimmunologicalidentityof the PRO polypeptide are accomplished 
30 by selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 

backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 

hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 

are divided into groups based on common side-chain properties: 

(1) hydrophobic: norleucine, met, ala, val, leu, ile; 
35 (2) neutral hydrophilic: cys, ser, Ihr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: trp, tyr, phe. 

Non-conservative substitutions will entail exchanginga member of one of these classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or. more preferably, into 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carteret al.. NhcL 
45 Acids Res.. 13:4331 (1986); Zoller et al.. Nucl. Acids Res.. 10:6487 (1987)]. cassette mutagenesis [Wells et 
al.. Gene, 34:315 (1985)], restriction selection mutagenesis [Wells et al.. Philos. Tran^; R. Soc. I^nrfn,^ 
212:415 (1986)] or other known techniques can be performed on the cloned DNA to produce the PRO variant 
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DNA. 

Scanning amino acid analysis can also be employed lo identify one or more amino ac.ds along a 
contiguous sequence. Among the preferred scamiing amino acids are relatively small, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning ammo ac.d 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the matn- 
chain conformation of the variant (Cunningham and Wells. Sdence, 244: 1081-1085 (1989)]. Alanine is also 
typically preferred because it is the most common amino acid. Further, it is frequently found in both buned and 
exposed positions (Creighton. The Proteins , (W.H. Freeman & Co.. N.Y.); Chothia. J. Mol. Biol. . 150:1 
(1976)]. If alanine substitmion does not yield adequate amounts of variant, an isoteric amino ac.d can be used. 

C. Modifications of PRO 
Covalent modifications of PRO are included within the scope of this invemion. One type of covalent 
modification includes reacting targeted amino acid residues of a PRO polypeptide with an organic derivatizing 
agem that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO. 
Derivatization with bifunctional agents is uselnl , for instance, for crosslinking PRO to a water-insoluble support 
15 matrix or surface for use in the method for purifying anti-PRO antibodies, and vice-versa. Commonly used 
crosslinking agents include, e.g.. l,l-bis(diazoacetyl)-2-phenylethane. glutaraldehyde. N -hydroxy succinimide 
esters, for example, esters with 4-azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl 
esters such as 3,3'-dithiobis(succinimidylpropionate). bifunctional maleimides such as bis-N-maleimido-1.8- 
octane and agents such as methyl-3-l(p-azidophenyl)dithio]propioimidate. 
20 Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 

glutamyl and aspartyl residues, respecUvely, hydroxylation of proline and lysine, phosphorylation of hydroxyl 
groups of seryl or thieony! residues, methylation of the «-amino groups of lysine, arginine. and histidine side 
chains [T.E. Creighton. opt'fr- and Molecular Properties, W.H. Freeman & Co.. San Francisco, 

pp. 79-86 (1983)], acetylation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 
25 Another type of covalent modification of the PRO polypeptide included within the scope of this 

invention comprises altering the native glycosylation pattern of the polypeptide. "Altering the native 
glycosylation pattern-is intended for purposes hereintomean deleting one or more carbohydrate moieties found 

in native sequence PRO (either by removing the underlying glycosylation site or by deleting the glycosylation 
by chemical and/or enzymatic means) . and/or adding one or more glycosylation sites that are not present in the 
30 native sequence PRO. In addition, the phrase includes qualitative changes in the glycosylation of the native 
proteins, involving a change in the nature and proportions of the various carbohydrate moieties present. 

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
sequence. The alteration may be made, for example, by the addition of. or substinition by. one or mote serine 
or threonine residues to the native sequence PRO (for 0-linked glycosylation sites). The PRO amino acid 
35 sequence may optionally be altered thn,ugh changes at the DNA level, particularly by mutating the DNA 
encoding the PRO polypeptide at preselected bases such that codons are generated that wUl translate into the 
desh'ed amino acids. 
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Another means of increasing ihe number of carbohydraie moiciies on the PRO polypeptide is by 
Chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art. e.g.. 
in WO 87/05330 published 1 1 September 1987. and in Aplin and Wriston. CRCCrii R.>v Ri»rh..^ pp. 259- 
306 (1981). 

Removal of carbohydrate moieties prcsem on the PRO polypeptide may be accomplished chemically 
5 or enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets 
for glycosylation. Chemical deglycosylation techniques are known in the an and described, for instance, by 
Hakimuddin. et al.. Arph. Bipptupm. Biophy.<?„ 252:52 (1987) and by Edge et al.. Anal. Biochem Ii8:i3l 
(1981). Enzymatic cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety 
of endo- and exo-glycosidases as described by Thotakura et al., Meth. EnzvmnI , 1^350 (1987). 

10 AnothertypcofcovalemmodificationofPROcompriseslinkingthePROpolypeptidetooneofavariety 
of nonproteinaceous polymers, e.g.. polyethylene glycol (PEG), polypropylene glycol, or polyoxyalkylcnes. in 
the manner set forth in U.S. Patem Nos. 4.640.835; 4,496.689; 4.301 . 144; 4.670.417; 4.791 . 192 or 4. 179.337. 

The PRO of the presem invention may also be modified in a way to form a chimeric molecule 
comprising PRO fused to another, heterologous polypeptide or amino acid sequence. 
15 In one embodiment, such a chimeric molecule comprises a fusion of the PRO with a tag polypeptide 

which provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed 
at the amino- or carboxyl- terminus of the PRO. The presence of such epitope-tagged forms of the PRO can be 
detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the PRO to 
be readily purified by affinity purification using an anti-tag antibody or another type of affinity matrix that binds 
20 to the epitope tag. Various tag polypeptides and their respective antibodies are well known in die art. Examples 
include poly-histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its 
antibody 12CA5 [Field et al., Mff>- C^U, Pio).. a:2159-2165 (1988)]; die c-myc tag and the 8F9. 3C7. 6E10. 
04, B7 and 9E10 antibodies thereto [Evan et al., Molecular and T ellular Biology 5:3610-3616 (1985)]; and the 
Herpes Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al.. Protein Engineerin g 3(6):547- 
25 553 (1990)]. Other tag polypeptides include the Flag-peptide fHopp et al., BioTechnoloPv 6:1204-1210 
(1988)]; die KT3 epitope peptide [Martin et al., Science, 255:192-194 (1992)]; an a-tubulin epitope peptide 
[Skinner et al.. J. Biol. Chem. , 266:15163-15166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz- 
Freyermudi et al., Proc. Natl. Acad. Sci. I1.<SA §7:6393-6397 (1990)]. 

In an alternative embodiment, die chimeric molecule may comprise a fusion of the PRO with an 
30 immunoglobulin or a particular region of an immunoglobulin. For a bivalent form of the chimeric molecule (also 
referred to as an "immunoadhesin"), such a fusion could be to the Fc region of an IgG molecule. The Ig fusions 
preferably include the substitution of a soluble (transmembrane domain deleted or inactivated) form of a PRO 
polypeptide in place of at least one variable region within an Ig molecule. In a particularly preferred 
embodimem, die immunoglobulin fusion includes die binge, CH2 and CH3, or die hinge, CHI, CH2 and CH3 
35 regions of an IgGl molecule. For the production of immunoglobulin fusions see also US Patent No. 5,428, 130 
issued June 27, 1995. 
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D. Preparaiion of PRO 

The description below relates primarily to produciion of PRO by culiuring cells transformed or 
transfected with a vector containing PRO nucleic acid. It is, of course, contemplated that alternative methods, 
which are well known in the art. may be employed to prepare PRO. For instance, the PRO sequence, or 
portions thereof, may be produced by direct peptide synthesis using solid-phase techniques (see. e.g.. Stewart 

5 .1 <:nlirl-Ph.se Peptide Svnthesis. W.H. Freeman Co., San Francisco. CA (1969); Merrifield. J.Aip.Cheni. 
Soc 85:2149-2154 (1963)]. In vitro protein synthesis may be performed using manual techniques or by 
automation. Automated synthesis may be accomplished, for instance, using an Applied Biosystems Peptide 
Synthesizer (Foster City. CA) using manufacturer's instructions. Various portions of the PRO may be 
chemically synthesized separately and combined using chemical or enzymatic methods to produce the fiiU-length 

10 PRO. 

1. Isolation of DNA Fneoding PRO 
DNA encoding PRO may be obtained from a cDNA library prepared from tissue believed to possess 
the PRO mRNA and to express it at a detectable level. Accordingly, human PRO DNA can be conveniently 
15 obtained from a cDNA library prepared from human tissue, such as described in the Examples. The PRO- 
encoding gene may also be obtained from a genomic library or by known synthetic procedures (e.g. . automated 
nucleic acid synthesis). 

Libraries can be screened with probes (such as antibodies to the PRO or oligonucleotides of at least 
about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the cDNA 
20 or genomic library with the selected probe may be conducted using standard procedures, such as described in 
Sambrook et al.. Mni^..l«rnonine: A I ^Mr«torv Manual (New York: Cold Spring Harbor Laboratory Press, 
1989). An alternative means to isolate the gpne encoding PRO is to use PCR methodology [Sambrook et al., 
supra: Dieffenbach et al., ptr Primer: A La horatorv Manual (Cold Spring Harbor Laboratory Press. 1995)]. 
The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
25 selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. 
Tlie oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like «P-labeled 
ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
stringency, are provided in Sambrook et al.. sugra. 
30 Sequences identified in such library screening methods can be compared and aligned to other known 

sequences deposited and available in public daubases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defmed regions of the molecule or across 
the fijll-length sequence can be determined using methods known in the art and as described herein. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
35 libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, tising 
conventional primer extension procedures as described in Sambrook et al.. suEia, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 
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2. Selection aiid Transformation of Host Cells 
Host cells are iransfecied or transformed with expression or cloning vectors described herein for PRO 
production and cultured in conventional nutrient media modified as appropriate for inducing promoters, selecting 
iransformants, or amplifying ihe genes encoding the desired sequences. The culture conditions, such as media, 
temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In general, 
principles, protocols, and practical techniques for maximizing the productivity of ceU cultures can be found in 
Mammalian Cell Biotechnologv: a Practical Appmarh, M. Butler, ed. (IRL Press, 1991) and Sambrook et al.. 
supra . 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
skilled artisan, for example, CaClj. CaP04. liposome-mediaied and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook ei al.. supra, or electroporation is generally used for 
prokaryotes. Infection with Agrobaaerium tumefaciem is used for transformation of certain plant cells, as 
described by Shaw et al . , Gene, 23 :3 1 5 (1983) and WO 89/05859 published 29 June 1989. For mammalian cells 
without such cell walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology . 
52:456-457 (1978) can be employed. General aspects of mammalian cell host system transfections have been 
described in U.S. Patent No. 4,399,216. Transformations into yeast are typically carried out according to the 
method of Van Solingenetal.. LBacL, 130:946 (1977) and Hsiao etal., Proc. Natl. Acad. Sci. (USAV 76:3829 
(1979). However, other methods for mtroducing DNA into cells, such as by nuclear microinjection, 
electroporation. bacterial protoplast fusion with intact cells, or polycations, e.g.. polybrene, polyornithine. may 
also be used. For various techniques for transformmg mammalian cells, see Keown et al., Methods in 
EnzymoloRV. 185:527-537 (1990) and Mansour et al., Nature. 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, 
or higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria. such as Gram-negative 
or Gram-positive organisms, for example, Enterobacieriaceae such as £. coli. Various E. coli strains are 
publicly available, such as E. coli K12 strain MM294 (ATCC 31 ,446); E. coli X1776 (ATCC 31,537); E. coli 
strain W3110 (ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include 
Enterobacieriaceae such as Escherichia, e.g., E. coli. Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, 
e.g.. Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B, 
subtilis and B. Ucheniformis (e.g., B. lichemformis 41? disclosed in DD 266,710 published 12 April 1989), 
Pseudomonas such as P. aeruginosa, and Streptomyces . These examples are illustrative rather than limiting. 
Strain W31 10 is one particularly preferred host or parent host because it is a common host strain for recombinant 
DNA product fermentations. Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For 
example, strain W31 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous 
to the host, with examples of such hosts including £. coli W31 10 strain 1A2, which has the complete genotype 
tonA ; £. coli W3110 strain 9E4, which has the complete genotype tonA ptr3\ £. coli W3110 sn-am 27C7 
(ATCC 55,244), which has the complete genotype tonA ptrS phoA EJ5 (argF'lac)169 degP ompTkaif \ E. coli 
W3110 strain 37D6, which has the complete genotype tonA ptr3 phoA E15 (argF'lac)169 degP ompT rbs7 



99 



wo 00/15796 



PCT/US99/2I090 



ilvG kan'\ E. coli W3110 strain 40B4, which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an £. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 
7 August 1990. Alternatively, in vitro methods of clonmg, e.g. , PGR or other nucleic acid polymerase reactions, 
are suitable. 

In addition to prokaryotes, eukaryoiic microbes such as filamentous fungi or yeast are suitable cloning 
5 or expression hosts for PRO-encoding vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic 

host microorganism. Others include 5c/ii'zo5acc/iaro/7iycefpc7mi>^ (Beach and Nurse, Nature . 290: 140(1981]; 

EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4.943.529; Fleer et al.. 

Bio/Technoloev. 9:968-975 (1991)) such as. e.g., K. lactis (MW98-8C. CBS683. CBS4574; Louvencourt et al.. 

J. BacterioL . 737 [1983]). K, fragilis (ATCC 12,424). K. bulgaricus (ATCC 16,045), AT. mckeramii (ATCC 
10 24.178). K. waltii (ATCC 56.500). K, drosophildrum (ATCC 36.906; Van den Berg et al., Bio/Technoiogy. 

8:135 (1990)), K. themotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris (EP 183.070; 

Sreekrishna et al., J. Basic Microbiol.. 28:265-278 [1988]); Candida; Trichoderma reesia (EP 244,234); 

Neurospora crdssa (Case et al., Proc. Natl. Acad. Sci. USA . 76:5259-5263 [1979]); Schwanniomyces such as 

Schwarmiomyces occidenialis (EP 394,538 published 31 October 1990); and filamentous fungi such as, e.g.. 
15 Neurospora, Penicillium, Tb/ypc^c/o^jf/M/n (WO 91/00357 published lOJanuary 1991), and Asp€rgillus\iOS\&s\iQ\\ 

as A. nidulans (Ballance et al., Biochem. Biophvs. Res. Commim., 1 12:284-289 [1983]; Tilbum et al.. Gene . 

26:205-221 [1983]; Yeltonetal., Proc. Natl. Acad. Sci. USA . 81: 1470-1474 [1984]) and A, wi^^r (Kelly and 

Hynes, EMBO J. . 4:475-479 [1985]). Methylotropic yeasts are suitable herein and include, but are not limited 

to, yeast capable of growth on methanol selected from the genera consisting of Hansenula, Candida, Kloeckera, 
20 Pichia, Saccharomyces, Torulopsis, and Rhodotorula, A list of specific species that are exemplary of this class 

of yeasts may be found in C. Anthony, The Biochemistry of Methvlotrophs. 269 (1982). 

Suitable host cells for the expression of glycosylated PRO are derived from multicellular organisms. 

Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9. as well as plant 

cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
25 More specific examples include monkey kidney CVl line transformed by SV40 (COS-7, ATCC CRL 1651); 

human embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., 

Gen Virol. . 36:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. 

Sci. USA . 77:4216 (1980)); mouse Sertoli cells (TM4, Mather, Biol. Renrod.. 23:243-251 (1980)); human lung 

cells (W138, ATCC CCL 75); human liver cells (Hep 02, HB 8065); and mouse mammary mmor (MMT 
30 060562. ATCC CCL51). The selection of the appropriate host cell is deemed to be within the skill in the art. 

3. Selection and Use of a Replicable Vector 
The nucleic acid (e.g., cDNA or genomic DNA) encoding PRO may be insened into a replicable vector 
for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. The vector 
35 may, for example, be in the form of a plasmid, cosmid. viral particle, or phage. The appropriate nucleic acid 
sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 
appropriate restriction endonuclease site(s) using techniques known in the art. Vector components generally 
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include, but are no( limiied to. one or more of a signal sequence, an origin of replication, one or more marker 
genes, an enhancer eiemeni, a promoter, and a transcription termination sequence. Construction of suitable 
vectors containing one or more of these components employs standard ligation tecliniques which are known to 
the skilled artisan. 

The PRO may be produced recombinantly not only directly, but also as a fusion polypeptide with a 
heterologous polypepiide, which may be a signal sequence or other polypeptide having a specific cleavage site 
at the N-ierminus of the mature protein or polypeptide. In general, the signal sequence may be a component of 
the vector, or it may be a part of the PRO-encoding DNA that is inserted into the vector. The signal sequence 
may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 
penicillinase, Ipp, or heat-stable cnterotoxin II leaders. For yeast secretion the signal sequence may be, e.g.. 
die yeast invenase leader, alpha factor leader (includuig Saccharomyces and Kluyveromyces a-factor leaders, 
the latter described in U.S. Patent No. 5,010.182). or acid phosphatase leader, the C. albicans glucotmylBst 
leader (EP 362,179 published 4 April 1990). or the signal described in WO 90/13646 published 15 November 
1990. In mammalian cell expression, mammalian signal sequences may be used to direct secretion of the 
protein, such as signal sequences from secreted polypeptides of the same or related species, as well as viral 
secretory leaders. 

Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 
in one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. 
The origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2fi plasmid 
origin is suitable for yeast, and various viral origins (SV40. polyoma, adenovirus, VSV or BPV) are useful for 
cloning vectors in mammalian cells. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 
Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin. 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli, 

An example of suitable selectable markers for mammalian cells are diose that enable the identification 
of cells competent to take up the PRO-encoding nucleic acid, such as DHFR or thymidine kinase. An 
appropriate host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, 
prepared and propagated as described by Urlaub et al., Proc. Natl. Acad. Sci. USA . 77:4216 (1980), A suitable 
selection gene for use in yeast is the trpl gene present in the yeast plasmid YRp7 [Stinchcomb et aL, Nature, 
282:39 (1979); Kingsman et al.. Gene, 7:141 (1979); Tschemper et al., Gene, 10:157 (1980)], The trpl gene 
provides a selection marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, 
ATCC No. 44076 or PEP4-1 [Jones, Genetics. 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-encoding nucleic 
acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells arc well 
known. Promoters suitable for use with prokaryotic hosts include the p-lactamase and lactose promoter systems 
[Chang et al., Nature, 275:615 (1978); Goeddel et al.. Nature . 281:544 (1979)]. alkaline phosphatase, a 
tryptophan (tip) promoter system [Goeddel. Nucleic Acids Res. . 8:4057 (1980); EP 36.776]. and hybrid 
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promoters such as the tac promoter IdeBocr et al.. Proc. Natl. Acad. Sci. USA. 80:21-25 (1983)]. Promoters 
for use in bacterial systems also will comain a Shine-Dalganto (S.D.) sequence operably linked to the DNA 
encoding PRO. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase [Hitzeman et al., T. Biol. Chem. . 255:2073 (1980)1 or other glycolytic enzymes (Hess 
5 et al., J. Adv. Enzyme Reg.. 7:149 (1968); Holland, BiochemistTy. 17:49(X) (1978)). such as enolase. 
glyceraldehyde-3-phosphatc dehydrogenase, hexokinase.pyruvatedccarbojtylase.phosphofiiictokinase.glucose- 

6-phosphate isomerase. 3-phosphogIyceratc mutase. pyravate kinase, iriosephosphateisomerase.phosphoglucosc 
isomerase. and glucokinase. 

Other yeast promoters, which arc inducible promoters having the additional advantage of transcription 
10 controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C. acid 
phosi*atase. degradative enzymes associated with nitrogen metabolism, metallothionein. glyccraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in BP 73,657. 

PRO transcription from vectors in mammalian host cells is controlled, for example, by promoters 
15 obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,21 1,504 published 5 July 
1989), adenovirus (such as Adenovirus 2), bovine papUloma vims, avian sarcoma virus, cytomegalovirus, a 
retrovirus. hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g., the 
actin promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are 
compatible with the host cell systems. 
20 Transcrq)tion of a DNA encoding the PRO by higher eukaryotes may be increased by inserting an 

enhancer sequence into the vector. Enhancers are cis-acting elements of DNA. usuaUy about from 10 to 300 
bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from 
mammalian genes (globin. elastase. albumin, a-fetoprotein, and insulin). Typically, however, one will use an 
enhancer from a eukaryotic cell virus. Examples include the SV40 enhancer on the late side of the replication 
25 origin (bp 100-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the 
replication origin, and adenovirus enhancers. The enhancer may be spliced mto the vector at a position 5' or 
3" to the PRO coding sequence, but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, msect. plant, animal, human, or nucleated 
cells from other multicellular organisms) wUI also contain sequences necessary for the termination of 
30 transcription and for stabUizing the mRNA. Such sequences are commonly available from the 5' and. 
occasionally 3 ' , untranslated regions of eukaryotic or viral DN As or cDN As. These regions contain nucleotide 
segments transcribed as polyadenylated fragments in the untranslated ponion of the mRNA encoding PRO. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of PRO in 
recombinant vertebrate cell culmre are described in Gething et al.. Nature. 293:620-625 (1981); Mantei et al., 
35 Nature . 281 :40-46 (1979); BP 1 17,060; and EP 117.058. 
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4. Deteciing Gene Amplification/Expression 
Gene amplification and/or expression may be measured in a sample directly, for example, by 
conventional Southern blotting, Northern blotting to quaniitaie the transcription of mRNA [Thomas, Proc. Nail. 
Acad. Sci. USA , 77:5201-5205 (1980)]. dot blotting (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on the sequences provided herein. Aliemaiively. antibodies may be employed 
5 that can recognize specific duplexes, including DNA duplexes. RNA duplexes, and DNA-RNA hybrid duplexes 
or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 
duplex is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody bound 
to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as 
10 immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product. Antibodies useful for immunohistochemical staining and/or assay of 
sample fiuids may be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the 
antibodies may be prepared against a native sequence PRO polypeptide or against a synthetic peptide based on 
die DNA sequences provided herein or against exogenous sequence fused to PRO DNA and encoding a specific 
15 antibody epitope. 

5. Purification o f Polvoeotide 
Forms of PRO may be recovered from culture medium or from host cell lysates. If membrane-bound, 
it can be released from the membrane using a suitable detergent solution (e.g. Triion-X 100) or by enzymatic 
cleavage. Cells employed in expression of PRO can be disrupted by various physical or chemical means, such 
as freeze-thaw cycling, sonication. mechanical disruption, or cell lysing agents. 

It may be desired to purify PRO from recombinant cell proteins or polypeptides. The following 
procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; 
ethanol precipitation; reverse phase HPLC; chromatography on silica or on a cation -exchange resin such as 
DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, 
Sephadex G-75; protein A Sepharose columns to remove contaminants such as IgG; and metal chelating columns 
to bind epitope-tagged forms of the PRO. Various methods of protein purification may be employed and such 
methods are known in the art and described for example in Deutscher. Methods in Enzvmology. 182 (1990); 
Scopes. Protein Purification: Principles and Practice, Springer- Veriag. New York (1982). The purification 
step(s) selected will depend, for example, on the nature of the production process used and the particular PRO 
produced. 

E. Uises for PRO 

Nucleotide sequences (or their complement) encoding PRO have various applications in the art of 
molecular biology, including uses as hybridization probes, in chromosome and gene mapping and in the 
generation of anti-sense RNA and DNA. PRO nucleic acid will also be useful for the preparation of PRO 
polypeptides by the recombinant techniques described herein. 
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The full-length native sequence PRO gene, or portions thereof, may be used as hybridization probes 
for a CDNA library to isolate the full-length PRO cDNA or to isolate still other cDNAs (for instance, those 
encoding naturally-occurring variantsofPROorPROfromotherspecies)whichhaveadesired sequence .dentity 

to the native PRO sequence disclosed herein. Optionally, the length of the probes will be about 20 to about 50 
bases The hybridization probes may be derived from at least partially novel regions of the full length nattve 

5 nucleotide sequence wherein those regions may be determined without undue experimentation or from genomtc 
sequences including promoters, enhancer elements and in.rons of native sequence PRO. By way of example, 
a screening method will comprise isolating the coding region of the PRO gene using the known DN A sequence 
to synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, 
including radionucleotides such as «P or «S. or enzymatic labels such as alkaline phosphatase coupled to the 

10 probe via avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of the PRO 
gene of the present invention can be used to screen libraries of human cDNA. genomic DNA or mRNA to 
determine which members of such libraries the probe hybridizes to. Hybridization techniques are described m 

further detail in the Examples below. 

Any EST sequences disclosed in the present application may simUarly be employed as probes, using 

15 the methods disclosed herein. 

Other useful fragments of the PRO nucleic acids include antisense or sense oligonucleotides comprising 
a singe-stranded nucleic acid sequence (either RNA or DNA) capable of binding to target PRO mRNA (sense) 
or PRO DNA (antisense) sequences. Antisense or sense oligonucleotides, according to the present invenuon. 
comprise a fragment of the coding region of PRO DNA. Such a fragment generally comprises a. least about 14 
20 nucleotides, preferably from about 14 to 30 nucleotides. The ability to derive an artti^ or a sense 
oligonucleotide, based upon a cDNA sequence encoding a given protein is described in. for example. Stem and 
Cohen rrancer Res. 48:2659. 1988) and van der Krol et al. ( RioTechniques 6 :958. 1988). 

Binding of antisense or sense oligonucleotides to target nucleic acid sequences results in the formation 
of duplexes that block transcription or translation of the target sequence by one of several means, including 
25 enhanced degradation of the duplexes, premature termination of transcription or uanslation. or by other means. 
The antisense oligonucleotides thus may be used to block expression of PRO proteins. Antisense or sense 
oligonucleotides further comprise oligonucleotides having modified sugar-phosphodiester backbones (or other 
sugar linkages, such as those described in WO 91/06629) and wherein such sugar linkages are resistant to 
endogenous nucleases. Such oligonucleotides with resistant sugar linkages are stable in vivo (i.e., capable of 
30 resistingenzymaticdegradation)bu.retainsequencespecificitytobeabletobindtotargetnucleotidese^^^^^ 

Other examples of sense or antisense oligomicleotides include those oligonucleotides which are 
covalently linked toorganic moieties, such as those described in WO90/10048.andother moieties that increas^^ 

affinity of the oligonucleotide for a target nucleic acid sequence, such as poly-(L-lysine). Further still. 
iiMercalating agents, such as ellipticine. and alkylating agents or metal complexes may be attached to sense or 
35 antisense oligonucleotides to modify binding specificities of the antisense or sense oligonucleotide for tite target 
nucleotide sequence. 

Antisense or sense oligonucleotides may be introduced into a cell containing tt.e target nucleic acid 
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sequence by any gene transfer method, including, for example. CaPO.-mediaied DNA .ransfection. 
electroporation. or by using gene transfer vectors such as Epstein-Barr virus. In a preferred procedure, an 
antisense or sense oligonucleotide is inserted into a suitable retroviral vector. A cell containing the target nucleic 
acid sequence is contacted with the recombinant retroviral vector, either in vivo or ex vivo. Suitable retroviral 
vectors include, but are not limited to, those derived from the murine retrovirus M-MuLV. N2 (a retrovirus 
derived from M-MuLV). or the double copy vectors designated DCT5A. DCT5B and DCT5C (see WO 
90/13641). 

Sense or antisense oligonucleotides also may be introduced into a ceU containing the target nucleotide 
sequence by formation of a conjugate with a ligand bindhig molecule, as described in WO 91/04753. Suitable 
ligand binding molecules include, but are not limited to. cell surface receptors. giDwth factors, other cytokines, 
or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand binding molecule does 
not substantially interfere with the ability of the ligand binding molecule to bind to its corresponding molecule 
or receptor, or block entry of the sense or antisense oligonucleotide or its conjugated version into the cell. 

Alternatively, a sense or an antisense oligonucleotide may be introduced into a cell containing the target 
nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described in WO 90/10448. The 
sense or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by an endogenous lipase. 

Antisense RNA or DNA molecules are generally at least about 5 bases in length, about 10 bases in 
length, about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in length, 
about 35 bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, about 55 
bases in length, about 60 bases in length, about 65 bases in length, about 70 bases m length, about 75 bases in 
length, about 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases in length, 
about 100 bases in length, or more. 

The probes may also be employed in PGR techniques to generate a pool of sequences for identification 
of closely related PRO coding sequences. 

Nucleotide sequences encoding a PRO can also be used to construct hybridization probes for mapping 
5 the gene which encodes that PRO and for the genetic analysis of individuals with genetic disorders. The 
raicleotide sequences provided herein may be mapped to a chromosome and specific regions of a chromosome 
using known techniques, such as in situ hybridization, linkage analysis against known chromosomal markers, 
and hybridization screening with libraries. 

When the coding sequences for PRO encode a protein which binds to another protein (example, where 
the PRO is a receptor), the PRO can be used in assays to idemily the other proteins or molecules involved in the 
binding interaction. By such methods, inhibitors of the receptor/ligand binding interaction can be identified. 
Proteins involved in such binding interactions can also be used to screen for peptide or small molecule inhibitors 
or agonists of the binding interaction. Also, the receptor PRO can be used to isolate correlative ligand(s). 
Screening assays can be designed to find lead compounds that mimic the biological activity of a native PRO or 
a receptor for PRO. Such screening assays wUl include assays amenable to high-throughput screening of 
chemical libraries, making them particularly suitable for identifying small molecule drug candidates. Small 
molecules contemplated include synthetic organic or inorganic compounds. The assays can be performed in a 
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variety of formats, including proiein-proiein binding assays, biochemical screening assays, immunoassays and 
cell based assays, which are well characterized in the an. 

Nucleic acids which encode PRO or its modified forms can also be used to generate either transgenic 
animals or "knock out" animals which, in turn, are useftil in the development and screening of therapeutically 
useful reagents. A transgenic animal (e.g.. a mouse or rat) is an animal having cells that contain a transgcne, 
which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an embryonic 
stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques and the genomic sequences used to generate transgenic animals that 
contain cells which express DNA encoding PRO. Methods for generating transgenic animals, particularly 
animals such as mice or rats, have become conventional in the art and are described, for example, in U.S. Patent 
Nos, 4,736,866 and 4,870.009, Typically, particular cells would be targeted for PRO transgene incorporation 
with tissue-specific enhancers. Transgenic animals that include a copy of a transgene encoding PRO introduced 
into the germ line of the animal at an embryonic stage can be used to examine the effect of increased expression 
of DNA encoding PRO. Such animals can be used as tester animals for reagents thought to confer protection 
from, for example, pathological conditions associated with its overexpression. In accordance with this facet of 
the mvention, an animal is treated with the reagent and a reduced incidence of the pathological condition, 
compared to untreated animals bearing the transgene, would indicate a potential therapeutic intervention for the 
pathological condition. 

Alternatively, non-human homologues of PRO can be used to construct a PRO "knock out" animal 
which has a defective or altered gene encoding PRO as a result of homologous recombination between the 
endogenous gene encoding PRO and altered genomic DNA encoding PRO introduced into an embryonic stem 
cell of the animal. For example, cDNA encoding PRO can be used to clone genomic DNA encoding PRO in 
accordance with established techniques. A portion of the genomic DNA encoding PRO can be deleted or 
replaced with another gene, such as a gene encoding a selectable marker which can be used to monitor 
integration. Typically, several kilobases of unaltered flanking DNA (both at the 5' and 3' ends) are included 
in the vector [see e.g., Thomas and Capecchi, Cell, 51:503 (1987) for a description of homologous 
recombination vectors]. The vector is introduced into an embryonic stem cell line (e.g., by electroporation) and 
cells in which the introduced DNA has homologously recombined with the endogenous DNA are selected [see 
e.g., Li et al., CeU. 69:915 (1992)]. The selected cells are then injected into a blastocyst of an animal (e.g., 
a mouse or rat) to form aggregation chimeras [see e.g., Bradley, in Teratocarcinomas and Embryonic Stem 
Cells: A Practical ApproacK E. J. Robertson, ed. (IRL, Oxford, 1987), pp. 1 13-152]. A chimeric embiyo can 
then be implanted into a suitable pseudopregnant female foster animal and the embryo brought to term to create 
a "knock out" animal. Progeny harboring the homologously recombined DNA in their germ cells can be 
identified by standard techniques and used to breed animals in which all cells of the animal contain the 
homologously recombined DNA. Knockout animals can be characterized for instance, for their ability to defend 
against certain pathological conditions and for their development of pathological conditions due to absence of 
the PRO polypeptide. 
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Nucleic acid encoding the PRO polypeptides may also be used in gene therapy. In gene therapy 
applications, genes are introduced into cells in order to achieve in vivo synthesis of a therapeutically effective 
genetic product, for example for replacement of a defective gene. "Gene therapy" includes both conventional 
gene therapy where a lasting effect is achieved by a single ireaimem, and the administration of gene therapeutic 
agents, which involves the one lime or repeated administration of a therapeutically effective DNA or mRNA. 
Antisense RNAs and DNAs can be used as therapeutic agents for blocking the expression of certain genes in 
vivo. It has already been shown that short antisense oligonucleotides can be imported into cells where they act 
as inhibitors, despite their low intracellular concentrations caused by their restricted uptake by the cell 
membrane. (Zamecnik ei aL , Proc. Natl. Acad. Sci. USA 83:4143-4146 [1986]). The oligonucleotides can be 
modified to enhance their uptake, e.g. by substituting their negatively charged phosphodiester groups by 
imcharged groups. 

There are a variety of techniques available for introducing nucleic acids into viable cells. The 
techniques vary depending upon whether the nucleic acid is transferred into culnired cells in vitro, or in vivo in 
the cells of the intended host. Techniques suitable for the transfer of nucleic acid into mammalian cells in vitro 
include the use of liposomes, eleciroporation. microinjection, cell fusion, DEAE-dextran, the calcium phosphate 
precipitation method, etc. The currently preferred in vivo gene transfer techniques include transfection with viral 
(typically retroviral) vectors and viral coat protein-liposome mediated transfection (Dzau el al,. Trends in 
BiotechnolQgv 11, 205-210 [1993]). In some situations it is desirable to provide the nucleic acid source with 
an agent that targets the target cells, such as an antibody specific for a cell surface membrane protein or the 
target cell, a ligand for a receptor on the target cell, etc. Where liposomes are employed, proteins which bind 
to a cell surface membrane protein associated with endocytosis may be used for targeting and/or to facilitate 
uptake, e.g. capsid proteins or fragments thereof tropic for a particular cell type, antibodies for protems which 
undergo internalization in cycling, proteins that target iniracellularlocalization and enhance intracellular halMife. 
The technique of receptor-mediated endocytosis is described, for example, by Wu ei al., J. Biol. Chem. 262, 
4429-4432 (1987); and Wagner et ai., Proc. Natl. Acad. Sci. USA 87, 3410-3414 (1990). For review of gene 
marking and gene therapy protocols see Anderson et al.. Science 256. 808-813 (1992). 

The PRO polypeptides described herein may also be employed as molecular weight markers for protein 
electrophoresis purposes and the isolated nucleic acid sequences may be used for recombinanlly expressing those 
markers. 

The nucleic acid molecules encoding the PRO polypeptides or fragments thereof described herein are 
useful for chromosome identification. In this regard, there exists an ongoing need to identify new chromosome 
markers, since relatively few chromosome marking reagents, based upon actual sequence data are presently 
available. Each PRO nucleic acid molecule of the present invention can be used as a chromosome marker. 

The PRO polypeptides and nucleic acid molecules of the present invention may also be used for tissue 
typing, wherein the PRO polypeptides of the present mvention may be differentially expressed in one tissue as 
compared to another. PRO nucleic acid molecules will find use for generating probes for PGR, Northern 
analysis. Southern analysis and Western analysis. 
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The PRO polypeptides described herein may also be employed as therapeutic agents. The PRO 
polypeptides of the present invention can be formulated according to known methods to prepare pharmaceutically 
useful compositions, whereby the PRO product hereof is combined in admixture with a pharmaceutically 
acceptable carrier vehicle. Therapeutic formulations are prepared for storage by mixing the active ingredient 
having the desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers 
5 (Remington's Pharmaceutical Sciences 16th edition. Osol, A. Ed. (1980)). in the form of lyophilizcd 
formulations or aqueous solutions. Acceptable carriers, excipients or stabilizers are nontoxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate and other organic acids; 
antioxidants including ascorbic acid; low molecular weight (less than about 10 residues) polypeptides; proteins, 
such as serum albumin, gelatin or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone, amino 
10 acids such as glycine, gluiamine, asparagine, arginine or lysine; monosaccharides, disaccharides and other 
carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as 
mannitol or sorbitol; salt-forming counterions such as sodium; and/or nonionic surfactants such as TWEEN^". 
PLURONICS^^ or PEG. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
15 filtration through sterile filtration membranes, prior to or following lyophilization and reconstitution. 

Therapeutic compositions herein generally are placed into a container having a sterile access port, for 
example, an intravenous solution bag or vial having a stopper pierceable by a hypodermic injection needle. 

The route of administration is in accord with known methods, e.g. injection or infusion by intravenoiis. 
intraperitoneal, intracerebral, intramuscular, intraocular, intraarterial or intralesional routes, topical 
20 administration, or by sustained release systems. 

Dosages and desired drug concentrations of i^iarmaceutical composidons of the present invention may 
vary depending on the particular use envisioned. The determination of the appropriate dosage or route of 
administration is well within the skill of an ordinary physician. Animal experiments provide reliable guidance 
for the determination of effective doses for human therapy, hiterspecies scaling of effective doses can be 
25 performed following the principles laid down by Mordenti, J. and Chappell, W. "The use of interspecies scaling 
m toxicokinetics" In Toxicokmetics and New Drug Development. Yacobi et al,. Eds., Pergamon Press, New 
York 1989, pp. 42-96. 

When in vivo administration of a PRO polypeptide or agonist or antagonist thereof is employed, normal 
dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight or more per day, 

30 preferably about 1 ftg/kg/day to 10 mg/kg/day, dependmg upon the route of administration. Guidance as to 
particular dosages and methods of delivery is provided in the literature; see, for example, U.S. Pat. Nos. 
4.657,760; 5,206,344; or 5.225,212. It is anticipated that different formulations will be effective for different 
treatment compounds and different disorders, that administration targeting one organ or tissue, for example, may 
necessitate delivery in a manner different from that to another organ or tissue. 

35 Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 

characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO 
polypeptide, microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant 
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proteins for sustained release has been successfully performed with human growth hormone (rhCH). interferon- 
(rhIFN- ), imerIeukin-2. and MN rgpl20. Johnson et al.. Nat. Med. 2:795-799 (1996); Yasuda. Biomed. 
Iher. 27: 1221-1223 (1993); Hora et al.. Bio/Technology, 8:755-758 (1990); Clcland. "Design and Production 
of Single Immunization Vaccines Using Polylaciide Polyglycolide Microsphere Systems." in Vaccine Design: 
The Subunit and Adjuvant Approach Powell and Newman, eds. (Plenum Press: New York. 1995). pp. 439^2; 
5 WO 97/03692. WO 96/40072. WO 96/07399; and U.S. Pat. No. 5.654.010. 

The sustained-release formulations of these proteins were developed using poly-lactic-coglycolic acid 
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties. The degradation 
products of PLGA. lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the 
degradability of this polymer can be adjusted from months to years depending on its molecular weight and 
10 composition. Lewis, "Controlled release ofbioactive agents from lactide/glycolide polymer." in: M.Chasin and 
R. Langer (Eds.). Biodegradable Polvmer.^ nn.p peliverv Svst>.m« ^M.rr^i Decker: New York. 1990) pp 
1-41. 

This invemion encompasses methods of screening compounds to identify those that mimic the PRO 
polypeptide (agonists) or prevent the effect of the PRO polypeptide (antagonists). Screening assays for 
15 antagonist drug candidates are designed to identify compounds that bind or complex with the PRO polypeptides 
encoded by the genes idemified herein, or otherwise interfere with the interaction of the encoded polypeptides 
with other cellular proteins. Such screening assays will include assays amenable to high-throughput screening 
of chemical libraries, making them parUcularfy suitable for identifying small molecule drug candidates. 

The assays can be perfonned in a variety of formats, including protein-protein binding assays. 
20 biochemical screening assays, immunoassays, and cell-based assays, which are well characterized in the art. 

All assays for antagonists are common in that they call for contacting the drag candidate with a PRO 
polypeptide encoded by a nucleic acid identified herein under conditions and for a time sufficient to allow these 
two components to interact. 

In binding assays, the interaaion is binding and the complex formed can be isolated or detected in the 
5 reaction mixture. In a particular embodiment, the PRO polypeptide encoded by the gene identified herein or the 
drug candidate is immobilized on a solid phase, e.g.. on a microliter plate, by covalem or non-covalent 
attachments. Non-covalent attachment generalfy is accomplished by coating the solid surface with a solution of 
the PRO polypeptide and drying. Alteniativefy, an immobilized antibody, e.g. . a monoclonal antibody, specific 
for the PRO polypeptide to be immobilized can be used to anchor it to a solid surface. The assay is performed 
I by adding the non-inmiobilized componem, which may be labeled by a detectable label, to the immobilized 
component, e.g.. the coated surface containing the anchored componem. When the reaction is complete, tiie 
non-reacted components are removed, e.g.. by washing, and complexes anchored on the solid surface are 
detected. When flie originally non-immobilized component carries a detectable label, the detection of label 
immobilized on the surface indicates that complexing occurred. Where the originally non-immobUized 
component does not cany a label, complexing can be detected, for example, by using a labeled antibody 
specifically binding the inmiobilized coiiq>lex. 
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If the candidate compound interacts with but does not bind to a particular PRO polypeptide encoded by 
a gene identified herein, its interaction with that polypeptide can be assayed by methods well known for detecimg 
protein-protein interactions. Such assays include tradhional approaches, such as, e.g., cross-linking, co- 
immunoprecipitation, and co-purificaiion through gradients or chromatographic columns. In addition, protein- 
protein interactions can be monitored by using a yeast-based genetic system described by Fields and co-woiicers 
5 (Fields and Song, Namre (London). 340:245-246 (1989); Chien et al.. Proc. Natl. Acad. Sci. USA . 88:9578- 
9582 (1991)) as disclosed by Chevray and Nathans. Proc. Natl. Acad. Sci. USA. 89: 5789-5793 (1991). Many 
transcriptional activators, such as yeast GAL4, consist of two physically discrete modular domains, one acting 
as the DNA-binding domain, the other one functioning as the transcription-activation domain. The yeast 
expression system described in the foregoing publications (generally referred to as the "two-hybrid system") 

10 takes advantage of this property, and employs two hybrid proteins, one in which the target protein is fiised to 
the DNA-binding domain of GAL4, and another, in which candidate activating proteins are fused to the 
activation domain. The expression of a GALl-/acZ reporter gene under control of a GAL4-activated promoter 
depends on reconstitution of GAL4 activity via protein-protein interaction. Colonies containing interacting 
polypeptides are detected with a chromogenic substrate for p-galactosidase. A complete kit 

15 (MATCHMAKERS*^) for identifying protein-protein interactions between two specific proteins using the two- 
hybrid technique is commercially available from Clontech. This system can also be extended to map protein 
domains involved in specific protein interactions as well as to pii^x)int amino acid residues that are crucial for 
these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO polypeptide identified herein 
20 and other intra- or extracellular con^nents can be tested as follows: usually a reaction mixture is prepared 
containing the product of the gene and die inura- or extracellular component under conditions and for a time 
allowing for the interaction and binding of the two products. To test the ability of a candidate compound to 
inhibit binding, the reaction is run in the absence and in the presence of the lest compound. In addition, a 
placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex formation) 
25 between the test compound and the intra- or extracellular component present in the mixture is monitored as 
described hereinabove. The formation of a complex in the control reaction(s) but not in the reaction mixture 
containing die test compound indicates that the test compound interferes with the interaction of the test compound 
and its reaction parmer. 

To assay for antagonists, the PRO polypeptide may be added to a cell along widi the compound to be 
30 screened for a particular activity and the ability of the compound to inhibit the activity of interest in the presence 
of the PRO polypeptide indicates that the compound is an antagonist to the PRO polypeptide. Alternatively, 
antagonists may be detected by combining the PRO polypeptide and a potential antagonist with membrane-bound 
PRO polypeptide receptors or recombinant receptors under appropriate conditions for a competitive inhibition 
assay. The PRO polypeptide can be labeled, such as by radioactivity, such that the number of PRO polypeptide 
35 molecules bound to the receptor can be used to determine the effectiveness of the potential antagonist. The gene 
encoding the receptor can be identified by numerous mediods known to those of skill in the art, for example, 
ligand panning and FACS sorting. Coligan et al.. Current Protocols in Immun.. 1(2): Chapter 5 (1991). 
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Preferably, expression cloning is employed wherein polyadenylated RNA is prepared from a cell responsive 
.he PRO polypeptide and a cDNA library created from this RNA is divided into pools and used ,o .ransfec. COS 
cells or other cells that are not responsive to the PRO polypeptide. Transfected cells that are grown on glass 
slides are exposed to labeled PRO polypeptide. The PRO polypeptide can be labeled by a variety of means 
mcludmg iodination or inclusion of a recognition site for a site-specific protein kinase. Following ftxation and 
5 uKubation. Ute sUdes are subjected to autoradiographic amUysis. Positive pools are identified and sub-pools are 
prepared and re-uansfected using an interactive sub-pooling and re-screening process, eventually yielding a 
single clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled PRO polypeptide can be photoaffinity- 
imked with cell membrane or extract preparations diat express the .x^eptor molecule. Cross-linked material is 
10 resolved by PAGE and exposed to X-ray film. The labeled complex containing the receptor can be excised 
resolved mto peptide fragments, and subjected to protein micrcvsequencing. n,e amino acid sequence obtained 
from mtcro- sequencing would be used to design a set of degenerate oligomurleotide probes to screen a cDNA 
library to identify the gene encoding the putative receptor. 

In another assay for antagonists, mammalian cells or a membrane preparation expressing the receptor 
would be incubated with labeled PRO polypeptide in the presence of the camlidate compound. Tl« ability of 
the compound to enhance or block this interaction could dien be measured. 

More specific examples of potential antagonists include an oligonucleotide that binds to the fusions of 
mununoglobulin with PRO polypeptide, and. in particular, antibodies including, without limitation, poly- and 
monoclonal antibodies and antibody ftagments. single-chain antibodies, anti-idiotypic antibodies, and chimeric 
or humanized versions of such antibodies or fragments, as well as human antibodies and antibody fragments 
Alternatively, a potential antagonist may be a closely related protein, for example, a mutated form of the PRO 
polypept.de that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 
PRO polypeptide. 

Another potential PRO polypeptide antagonist is an anti^nse RNA or DNA construct prepared using 
anttsense technology, where, e.g. , an antisense RNA or DNA molecule acts to block directiy d« translation of 
mRNA by hybridizing to targeted mRNA and preventing protein translation. Antisense technology can be used 
to control gene expression through triple-helix formation or antisense DNA or RNA. both of which methods are 

based on binding ofapolynucleotide to DNA or RNA. For example. theS- coding ponionof the poty^^^^^ 
sequence, which encodes the manne PRO polypeptides herein, is used to design an antisense RNA 
oligonucleotide of from about 10 to 40 base pairs in lengti,. A DNA oligonucleotide is designed to be 
complementary to a region of the gene involved in transcription (triple helix - see Lee et al.. NucLAcidsRes.. 
6:3073 (1979); Cooney et al.. §a^, 241: 456 (1988); Dervan et al.. S^. 251:1360 (1991)) tiiereby 
preventing transcription and the production of the PRO polypeptide. The antisense RNA oligonucleotide 
hybndizes to the mRNA in vivo and blocks translation of the mRNA molecule into the PRO polypeptide 
(antisense - Okano. Ngurote. 56:560 (1991); 01i,od ,o;^„c,eorid.s as Anti.^n». ....uu^ 
ExpressMI (CRC Press: Boca Raton. FL. 1988). Tte oligomicleotides described above can also be delivered 
to cells such that Ae antisense RNA or DNA may be expressed in vivo to inhibit production of the PRO 
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polypeptide. When antisense DNA isused. oUgodeoxyribonucleotidesderived from ihe translation-initiation site, 
e.g., between about -10 and + 10 positions of the target gene nucleotide sequence, are preferred. 

Potential antagonists include small molecules that bind to the active site, the receptor binding site, or 
growth factor or other relevant binding site of the PRO polypeptide, thereby blocking the normal biological 
activity of the PRO polypeptide. Examples of small molecules include, but are not limited to. small peptides 
5 or peptide-like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic 
compounds. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymesact by sequeiice-specific hybridization to the complementary ttrgetRNA.followedby^^ 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be ideittified by known techniques. 
10 Forfiirthcrdetailssee. e.g.. Rossi, rurrent Biology. 4:469^71 (1994). and PCT publication No. WO 97/33551 

(published September 18, 1997). 

Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 
and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
promotes triple-helix formation via Hoogsteen base-pairing rules, which generally require sizeable stretches of 
15 purines or pyrimidines on one strand of a duplex. For further details see. e.g.. PCT publication No. WO 
97/33551, JMpra. 

These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any odier screening techniques weU known for those skiUed in the art. 

With regard to the PR0211 and PR0217 polypeptide, therapeutic indications include disorders 
20 associated with the preservation and maintenance of gastrointestinal mucosa and the repair of acute and chronic 
mucosal lesions (e.g.. enterocolitis. Zollinger-Hlison syndrome, gastrointestinal ulceration and congenital 
microvillus atrophy), skin diseases associated with abnormal keratinocyte differentiation (e.g.. psoriasis, 
epithelial cancers such as lung squamous cell carcinoma, epidermoid carcinoma of the vulva and gliomas. 

Since the PR0232 polypeptide and nucleic acid encoding it possess sequence homology to a cell surface 
25 stem cell antigen and its encoding nucleic acid, probes based upon the PR0232 nucleotide sequence may be 
employed to identify other novel stem cell surface antigen proteins. Sohible forms of the PR0232 polypeptide 
may be employed as antagonists of membrane bound PR0232 activity both in vUro and in vivo. PR0232 
polypeptides may be employed in screening assays designed to identify agonists or antagonists of the native 
PR0232 polypeptide, wherein such assays may take the form of any conventional cell-type or biochemical 
30 binding assay. Moreover, the PR0232 polypeptide may serve as a molecular marker for the tissues in which 
the polypeptide is specifically expressed. 

With regard to the PR0187 polypeptides disclosed herein. FGF-8 has been implicated in cellular 
differentiation and embryogenesis. including the patterning which appears during limb formation. FGF-8 and 
the PR0187 molecules of the invention therefore are likely to have potent effects on cell growth and 
35 development. Diseases which relate to ceUular growth and differentiation are therefore suitable targets for 
therapeutics based on functionality similar to FGF-8. For example, diseases related to growth or survival of 
nerve ceUs including Parkinson'sdisease, Alzheimer's disease. ALS. neuropathies. Additionally, disease related 
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to unconiroUed cell growth, e.g.. cancer, would also be expected therapeutic targets. 

With regard to the PR0265 polypeptides disclosed herein, other meihods for use with PR0265 are 
described in U.S. Patent 5.654,270 to Ruoslahti et al. In particular. PR0265 can be used in comparison with 
the fibromodulin disclosed therein to compare its effects on reducing dermal scarring and other propenies of the 
fibromodulin described therein including where it is located and with what it binds and does not. 
5 The PR02 19 polypeptides of the presem invention which play a regulatory role in the blood coagulation 

cascade may be employed in vivo for therapeutic purposes as well as for in vitro puiposes. Those of ordinary 
skill in the art will well know how to employ PR02I9 polypeptides for such uses. 

The PR0246 polypeptides of the presem invention which serve as cell surface receptors for one or more 
viruses will find other uses. For example, extracellular domains derived from these PR0246 polypeptides may 
10 be employed therapeutically in vivo for lessening the effects of viral infection. Those PR0246 polypeptides 
which serves as tumor specific antigens may be exploited as therapeutic targets for anti-tumor drugs, and the 
like. Those of ordinaiy skill in the an will well know how to employ PR0246 polypeptides for such uses. 

Assays in which coraiective growth factor and other growth factors are usually used should be 
performed with PR0261 . An assay to determine whether TGF beta induces PR0261 . indicating a role in cancer 
15 is performed as known in the art. Wound repair and tissue growth assays are also performed with PR0261 . 
The results are applied accordingly. 

PR0228 polypeptides should be used in assays in which EMRl. CD97 and latrophUin would be used 
in to determine their relative activities. The results can be applied accordingly. For example, a competitive 
bindmg assay with PR0228 and CD97 can be performed with the ligand for CD97. CD55.. 

Native PR0533 is a 216 amino acid polypeptide of which residues 1-22 are die signal sequence. 
Residues 3 to 216 have a Blast score of 509. corresponding to 53% homology to fibroblast growth factor. At 
the nucleotide level, DNA47412, the EST from which PCR oligos were gem^rated to isolate tiie lull lengA 
DNA49435-1219. has been observed to map to 1 lpl5. Sequence homology to tf,e 1 IplS locus would indicate 
that PR0533 may have utility in the treatment of Usher Syndrome or Atrophia areata. 

As memioned previously, fibroblast growth factors can act upon cells in botii a mitogenic and non- 
mitogenic manner. These factors are mitogenic for a wide variety of normal diploid mesoderm-derived and 
neural crest-derived ceUs. inducing granulosa cells, adrenal cortical cells, chrondrocytes. myoblasts, corneal and 
vascular endothelial cells (bovine or human), vascular smooth muscle cells, lens, retina and prostatic epithelial 
cells, oligodendrocytes, astrocytes, dirondocytes. my(*lasts and osteoblasts. 

Non-mitogenic actions of fibroblast growtii factors include promotion of cell migration into a wound 
area (chemotaxis). initiation of new blood vessel formulation (angiogenesis), modulation of nerve regeneration 
and survival (neurotrophism). modulation of endocrine functions, and stimulation or suppression of specific 
ceUularproteinexpression. extracellular matrix production and cell survival. Baird, A. &Bohlen. P.. Handlwok 
of Exp. Phrmacol. 25(1): 369-418(1990). These pix)pertics provide a basis for using fibroblast growth factors 
in therapeutic approaches to accelerate wound healing, nerve repair, collateral blood vessel formation, and the 
like. For example, fibroblast growth factors, have been suggested to minimize myocardium damage in heart 
disease and surgery (U.S.P. 4.378,437). 
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Since the PR0245 polypeptide and nucleic acid encoding ii possess sequence homology lo a 
transmembrane protein tyrosine kinase protein and its encoding nucleic acid, probes based upon the PR0245 
nucleotide sequence may be employed to identify other novel transmembrane tyrosine kinase proteins. Soluble 
forms of the PR0245 polypeptide may be employed as antagonists of membrane bound PR0245 activity both 
in vitro and in vivo. PR0245 polypeptides may be employed in screening assays designed to identify agonists 
5 or antagonists of the native PR0245 polypeptide, wherein such assays may take the form of any conventional 
cell-type or biochemical binding assay. Moreover, the PR0245 polypeptide may serve as a molecular marker 
for the tissues in which the polypeptide is specifically expressed. 

PRO220. PR0221 and PR0227 all have leucine rich repeats. Additionally. PRO220 and PR0221 have 
homology to SUT and leucine rich repeat protein. Therefore, these proteins are useful in assays described in 
10 the literature. aSEEL. wherein the SLIT and leucine rich repeat protein are used. Regarding the SLIT protein. 
PR0227canbeusedinanassaytodetermineiheaffectofPR0227onneurodegenerativedisease. Additionally. 
PR0227 has homology to human glycoprotein V. In the case of PR0227, this polypeptide is used in an assay 
to determine its affect on bleeding, clotting, tissue repair and scarring. 

The PR0266 polypeptide can be used in assays to determine if it has a role in neurodegenerative 

15 diseases or their reversal. 

PR0269 polypeptides and portions thereof which effect the activity of thrombin may also be useful for 
in vivo therapeutic purposes, as well as for various in vitro applications. In addition. PR0269 polypeptides and 
portions thereof may have therapeutic use as an antithrombotic agent with reduced risk for hemorrhage as 
compared with heparin. Peptides having homology to thrombomodulin are particularly desirable. 

20 PR0287 polypeptides and portions thereof which effect the activity of bone morphogenic protein 

-BMPrVprocollagen C-proteiiu«ie (PCP) may also be useful for in vivo therapeutic purposes, as well as for 
various in vitro applications. In addition. PR0287 polypeptides and ponions thereof may have therapeutic 
applications in wound healingand tissue repair. Peptides havinghomologytoprocollagenC-proteinase enhancer 

protein and its precursor may also be used to induce bone and/or cartilage formation and are therefore of 

25 particular interest to the scientific and medical communities. 

Therapeutic indicationsforPR0214polypeptidesindude disorders associated witiitiie preservation^ 

maintenance of gastrointestinal mucosa and the repair of acute and chronic mucosal lesions (e.g. . enterocolitis. 

Zollinger-Ellison syndrome, gastrointestinal ulceration and congenital microvillus atrophy), skin diseases 

associated with abnormal keratinocyte differentiation (e.g., psoriasis, epitiielial cancers such as lung squamous 
30 ceU carcinoma, epidermoid carcinoma of the vulva and gliomas. 

Smdies on ti>e generation and analysis of mice deficiem in members of the TGF- superfamily are 

reported in Matzuk, T"'nd<= in Endocri nnl and Metabol.. 6: 120-127 (1995). 

niePR03 17 polypeptide. aswellasPR0317-specificantibodies.inhibitors, agonists, receptors, or their 

analogs, herein are useful in treating PROSH-associated disorders. Hence, for example, they may be employed 
35 in modulating endometrial bleeding angiogenesis. and may also have an effect on kidney tissue. Endometrial 

bleeding can occur in gynecological diseases such as endometrial cancer as abnormal bleeding. Thus, the 

compositions herein may find use in diagnosing and treating abnormal bleeding conditions in the endometrhun. 
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as by reducing or eliminating the need for a hysterectomy. The molecules herein may also find use in 
angiogenesis applications such as anti-tumor indications for which the antibody against vascular endothelial 
growth factor is used. or. conversely, ischemic indications for which vascular endothelial growth factor is 
employed. 

Bioactive compositions comprising PR0317 or agonists or antagonists thereof may be administered in 
5 a suitable Aerapeutic dose determined by any of several methodologies including clinical studies on mammalian 

species to determine maximal tolerable doseand on normal humansubjects to determine safe dose. Additionally 
Uie bioactive agent may be complexed with a variety of well established compounds or compositions which 

enhancestability or pharmacological propertiessuchashalf-life. It is contemplated that the thera^ 
composition may be delivered by intravenous infitsion into the bloodstream or any other effective means which 
10 could be used for treating problems of the kidney, uterus, endometrium, blood vessels, or related tissue, e.g.. 
in the heart or genital tract. 

Dosages and administration of PR0317. PR0317 agonist, or PR0317 antagonist in a pharmaceutical 
composition may be determined by one of ordinaiy skill in the art of clinical pharmacology or pharmacokinetics. 
See. for example. Mordenti and Rescigno. Pharmaceutical R..>.»r.h 9:17.25 (,992). Morenti et al 
15 Pharmaceutical Research 8:1351-1359 (1991); and Mordenti and Chappell. "-Hie use of intet^pecies scaling in ' 
toxKokinetics- jn Toxicokinetics and New Drup Development Yacobi e,al. (eds) (Pergamon Press: NY. 1989) 
pp. 42-96. An effective amount of PR0317. PR0317 agomst. or PR03I7 antagonist ,0 be employed' 
therapeutically will depend, for example, upon the therapeutic objectives, tite route of administration, and the 
conduion of the mammal. Accordmgly. it wiU be necessary for tiie ti,erapist to titer die dosage and modify the 
20 routeofadmiitistrationasi^quiredtoobtainthcoptimaltherapeuticcffect. A typical daily dosage might range 
from about 10 ng/kg to up to 100 mg/kg of the mammal's body weight or more per day, preferably about 1 
Mg/kg/day to 10 mg/kg/day. Typically, tiie clinician will administer PR0317, PR0317 agonist, or PR0317 
antagonist, until a dosage is reached Uiat achieves die desired effect for treatment of the above mentioned 
disorders. 

25 •''^03I7oranPR0317agonistorPR0317antagonistmaybeadministeredaloneorincombinationwi.h 
another to achieve the desired pharmacological effect. PR0317 itself, or agonists or antagonists of PR0317 can 
provide different effects when administered titerapeutically. Such compounds for treatment will be formulated 
in a nontoxic, mert, pharmaceutically acceptable aqueous carrier medium preferably at a pH of about 5 to 8 
more preferably 6 to 8, altiiough tiie pH may vary according to tite characteristics of the PR0317. agonist or 

30 antagonist being formulated and the condition ,0 be treated. Characteristics of the treatment compounds include 
solubility of the molecule, half-life, and antigenicity/immunogenicity; tiiese and other characteristics may aid 
in defining an effective carrier. 

PR0317 or PR0317 agonUts or PR0317 amagonists may be delivered by known routes of 
administration includmg but not limited to topical creams and gels; transmucosal spray and aerosol, transdermal 
35 patch and bandage; mjectable. intravenous, and lavage formulations; and orally administei^l liquids and pills 
particularly formulated to resist stomach acid and enzymes. The particular formutotion. exact A^^^^^ 
ofadministration WiU be determined by the attendingphysician and WiU vary accordmgtoeac^ 
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Such determinations of administration are made by considering multiple variables such as the condition 
to be treated, the type of mammal to be treated, the compound to be administered, and the pharmacokinetic 
profile of the particular ireaimem compound. Additional factors which may be taken into account include disease 
state (e.g. severity) of the patient, age, weight, gender, diet, time of administration, drug combination, reaction 
sensitivities, and tolerance/response to therapy. Long-acting treatment compound formulations (such as 

5 liposomally encapsulated PR03 17 or PEGylated PR03 1 7 or PR03 17 polymeric microspheres , such as polylactic 
acid-based microspheres) might be administered every 3 to 4 days, every week, or once every two weeks 
depending on half-life and clearance rate of the particular treatment compound. 

Normal dosage amounts may vary from about 10 ng/kg to up to 100 mg/kg of mammal body weight 
or more per day, preferably about 1 /^g/kg/day to 10 mg/kg/day, depending upon the route of administration. 

10 Guidance as to particular dosages and methods of delivery is provided in the literature; see. for example, U.S. 
Pat. Nos. 4,657,760; 5,206,344; or 5,225,212. It is anticipated that different formulations will be effective for 
different treatment compounds and different disorders, that administration targeting the uterus, for example, may 
necessitate delivery in a manner different from that to another organ or tissue, such as cardiac tissue. 

Where sustained-release administration of PR0317 is desired in a formulation with release 

15 characteristics suitable for the treatment of any disease or disorder requiring administration of PR0317, 
microencapsulation of PR0317 is contemplated. Microencapsulation of recombinant proteins for sustained 
release has been successfully performed with human growth hormone (rhOH), interferon- (rhIFN- ), 
interleukin-2, and MN rgpl20. Johnson et aL, Nat. Med.. 2: 795-799 (1996); Yasuda, Biomed. Ther., 27: 
1221-1223 (1993); Hora etal,, Bio/Technologv. 8: 755-758 (1990); Cleland, "Design and Production of Single 

20 Immunization Vaccines Using Polylactide Polyglycolide Microsphere Systems, " in Vaccine Design: The Subunit 
and Adjuvant Approach , Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; WO 
97/03692. WO 96/40072, WO 96/07399; and U.S Pat. No. 5,654,010. 

It is contemplated that conditions or diseases of the uterus, endometrial tissue, or other genital tissues 
or cardiac tissues may precipitate damage that is treatable with PR0317 or PR0317 agonist where PR0317 

25 expression is reduced in the diseased stale; or with antibodies to PR0317 or other PR0317 antagonists where 
the expression of PR0317 is increased in the diseased state. These conditions or diseases may be specifically 
diagnosed by the probing tests discussed above for physiologic and patfiologic problems which affect the function 
of the organ. 

The PR0317, PR0317 agonist, or PR0317 antagonist may be administered to a manmial with another 
30 biologically active agent, either separately or in the same formulation to treat a common indication for which 
they are appropriate. For example, it is contemplated that PR0317 can be administered together with EBAF-1 
for those indications on which they demonstrate the same qualitative biological effects. Alternatively, where they 
have opposite effects, EBAF-1 may be administered together with an antagonist to PR0317, such as an anti- 
PR0317 antibody. Further, PR0317 may be administered together with VEGF for coronary ischemia where 
35 such indication is wananted, or with an anti-VEGF for cancer as warranted, or, conversely, an antagonist to 
PR0317 may be administered with VEGF for coronary ischemia or with anti-VEGF to treat cancer as warranted. 
These administrations would be in effective amounts for treating such disorders. 
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Native PRO301 (SEQ ID NO. l 19) has a Bias, score of 246 and 30% homology a. residues 24 ,o 282 
of Figure 44 with A33_HUMAN. an A33 ancigen precursor. A33 antigen precursor, as explained in the 
BackgrouiMi is a tumor-specific antigen, and as such, is a recognized marker and therapeutic target for the 
diagnosis and treatmem of colon cancer. The expression of tumor-specific antigens is often associated with the 
progression of neoplastic tissue disorders. Native PRO301 (SEQ ID N0:119) and A33_HUMAN also show a 
5 Blast score of 245 and 30% homology at residues 21 to 282 of Fig. 44 with A33_HUMAN. the variation 
dependem upon how spaces are inserted into the compared sequences. Native PRO301 (SEQ ID NO: 1 19) also 
has a Blast score of 165 and 29% homology at residues 60 to 255 of Fig. 44 with HS46KDA 1. a human 
coxsackie and adenovirus receptor protein, also known as cell surface protein HCAR. This region of PRO301 
also shows a simUar Blast score and homology with HSU90716_1. Expression of such proteins is usually 
10 associated with viral infection and Aerapeutics for the prevention of such infection may be accordingly 

conceived. As mentioned in the Background, the expression of virali«:eptors is often associated with neoplastic 

tumors. 

Therapeutic uses for the PR0234 polypeptides of the invention includes treatments associated with 
leukocyte homing or the interaction between leukocytes and the endothelium during an inflammatoor response. 
15 Examples mclude asthma, rheumatoid arthritis, psoriasis and multiple sclerosis. 

Since the PR0231 polypeptide and nucleic acid encoding it possess sequence homology to a putative 
acid phosphatase and its encoding nucleic acid, probes based upon the PR0231 nucleotide sequence may be 
employed to identify other novel phosphatase proteins. Soluble forms of the PR0231 polypeptide may be 
employed as antagonists ofmembrane bound PR0231 activity both in vUro ^ in vivo. PR0231 polypeptides 
may be employed in screening assays designed to idemify agonists or antagonists of the native PR0231 

polypeptide, wherein such assays may take the form ofany conventional cell-type or biochemical binding assa^ 
Moreover. Ae PR0231 polypeptide may serve as a molecular marker for the tissues in which the polypeptide 

is specifically expressed. 

PR0229 polypeptides can be ftised with peptides of interest to determine whetiier the fusion peptide has 
anincreasedhalf-lifeoverthepeptideofinterest. The PR0229 polypeptides can be used accordingly to increase 
the half-life of polypeptides of interest. Portions of PR0229 which cause the increase in half-life are an 
embodiment of die invention herein. 

PR0238 can be used in assays which measure its ability to reduce substrates, including oxygen and 
Aceyl-CoA. and particularly, measure PR0238's ability to produce oxygen free radicals. This is done by using 
30 assays which have been previously described. PR0238 can further be used to assay for candidates which 
block, reduce or reverse its reducing abilities. This is done by perfonning side by side assays where candidates 

are added inone assay having PR0238andasubstrate to reduce, and not added in another assay.being the same 
but for the lack of the presence of the candidate. 

PR0233 polypeptides and portions thereof which have homology to reductase may also be useful for 
in vivo therapeutic purposes, as well as for various other applications. The idemification of novel reductase 
proteins and related molecules may be relevant to a mmiber of human disorders such as inflammatoiy disease, 
organ failure, atherosclerosis, cardiac injuiy. infertility, birth defects, pi^matuie aging. AIDS, cancer, diabetic 
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complications and mutations in general. Given that oxygen free radicals and antioxidants appear to play 
important roles in a nimiber of disease processes, the ideniificaiion of new reductase proteins and reductase-like 
molecules is of special importance in that such proteins may serve as potential therapeutics for a variety of 
different human disorders. Such polypeptides may also play important roles in biotcchnological and medical 
research, as well as various industrial applications. As a result, there U particular scieniific and medical interest 

in new molecules, such as PR0233. 

The PR0223 polypeptides of the preseM invention which exhibit serine carboxypeptidease activity jnay 
be employed in vivo for therapeutic purposes as well as for in vitro purposes. Those of ordinary skill in the art 
will well know how to employ PR0223 polypeptides for such uses. 

PR0235 polypeptides and portions thereof which may be involved in cell adhesion are also useful for 
in vivo therapeutic purposes, as well as for various in vitro applications. In addition, PR0235 polypeptides and 
portions thereof may have therapeutic applications in disease states which involve cell adhesion. Given the 
physiological importance of cell adhesion mechanisms in vivo, efforts are currently being under taken to identify 
new, native proteins which are involved in cell adhesion. Therefore, peptides having homology to plexin are 
of particular interest to the scientific and medical communities. 

Because the PR0236 and PR0262 polypeptides disclosed herein are homologous to various known P- 
galactosidase proteins, the PR0236 and PR0262 polypeptides disclosed herein wUl find use in conjugates of 
" monoclonal antibodies and the polypeptide for specific kUling of mmor ceUs by generation of active drug from 
a galactosylated prodmg (e.g., the generation of 5-fluo«)uridine from the prodrug P-D-galactosyl-5- 
fluoionridine). The PR0236 and PR0262 polypeptides disclosed herein may also find various uses both in vivo 
and in vitro, wherein those uses will be simUar or identical to uses for which p-galactosidase proteins are now 
employed. Those of ordinary skiU in the art will well know how to employ PR0236 and PR0262 polypeptides 
for such uses. 

PR0239 polypeptides and portions thereof which have homology to densin may also be useful for in 
vivo therapeutic purposes, as well as for various in vitro applications. In addition. PR0239 polypeptides and 
portions thereof may have therapeutic applications in disease stales which involve synaptic mechanisms, 
regeneration or ceU adhesion. Given the physiological importance of synaptic pn)cesses. nsgeneration and ceU 
adhesion mechanisms in vivo, efforts are currently being under taken to identify new, native proteins which are 
involved in synaptic machinery and cell adhesion. Therefore, peptides having homology to densin are of 
particular interest to the scientific and medical communities. 

The PRO260 polypeptides described herein can be used in assays to determine their relatton to 
fucosidase. In particular, the PRO260 polypeptides can be used in assays in detennining dieir ability to remove 
fucose or other sugar residues from proteoglycans. The PRO260 polypeptides can be assayed to determine if 
they have any functional or locational similarities as fucosidase. The PRO260 polypeptides can then be used to 
regulate the systems in which they are integral. 

PR0263 can be used in assays wherein CD44 antigen is generally used to determine PR0263 activity 
relative to that of CD44. The results can be used accordingly. 

PRO270 polypeptides and portions thereof which effect reduction-oxidation (redox) state may also be 
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useful for in vivo therapeutic purposes, as well as for various in vitro applications. More specifically, PRO270 
polypeptides may affect the expression of a large variety of genes thought to be involved in the pathogenesis of 
AIDS, cancer, atherosclerosis, diabetic complications and in pathological conditions involving oxidative stress 
such as stroke and inflammation. In addition. PRO270 polypeptides and portions thereof may affect the 
expression of a genes which have a role in apoptosis. Therefore, peptides having homology to thioredoxin are 
5 particularly desirable to the scientific and medical communities. 

PR0272 polypeptides and portions thereof which possess the ability to bind calcium may also have 
numerous in vivo therapeutic uses, as well as various in vitro applications. Therefore, peptides having homology 
to reticulocalbin are particularly desirable. Those with ordinary skill in the art will know how to employ 
PR0272 polypeptides and portions thereof for such purposes. 
10 PR0294 polypeptides and portions thereof which have homology to collagen may also be useful for in 

vivo therapeutic purposes, as well as for various other applications. The identification of novel collagens and 
collage-like molecules may have relevance to a number of human disorders. Thus, the idemification of new 
collagens and collage-like molecules is of special importance in that such proteins may serve as potential 
therapeutics for a variety of different human disorders. Such polypeptides may also play important roles in 
15 biotechnological and medical research as well as various industrial applications. Given the large number of uses 
for collagen, there is substantial interest in polypeptides with homology to the collagen molecule. 

PR0295 polypeptides and ponions thereof which have homology to integrin may also be useful for in 
vivo therapeutic purposes, as weU as for various other applications. The identification of novel integrins and 
integrin-like molecules may have relevance to a number of human disorders such as modulating the binding or 
activity of cells of the immune system. Thus, the identification of new integrins and integrin-like molecules is 
of special importance in that such proteins may serve as potential therapeutics for a variety of different human 
disorders. Such polypq)tides may also play important roles in biotechnological and medical research as weU as 
various industrial applications. As a result, there is particular scientific and medical interest in new molecules, 
such as PR0295. 

As the PR0293 polypeptide is clearly a leucine rich repeat polypeptide homologue. the peptide can be 
used in all applications that the known NLRR-1 and NLRR-2 polypeptides are used. The activity can be 
compared between these peptides and thus applied accordingly. 

The PR0247 polypeptides described herein can be used in assays in which densin is used to determine 
the activity of PR0247 relative to densin or these other proteins. The results can be used accordingly in 
30 diagnostics and/or therapeutic applications with PR0247. 

PRO302.PRO303. PRO304.PRO307 and PR0343polypeptidesof the present invention which possess 
protease activity may be employed both in vivo for therapeutic purposes and in vitro. Those of ordinary skill 
in the art will well know how to employ the PRO302. PRO303. PRO304, PR03ff7 and PR0343 polypeptides 
of the present invention for such purposes. 

PR0328 polypeptides and portions thereof which have homology to CLIP and CRISP may also be useful 
for in vivo therapeutic purposes, as well as for various other applications. The identification of novel GLIP and 
CRlSP-like molecules may have relevance to a number of human disorders which involve transcriptional 
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regulation or are over expressed in human tumors. Thus, the identification of new GUP and CRISP-like 
molecules is of special importance in that such proteins may serve as potential therapeutics for a variety of 
different human disorders. Such polypeptides may also play important roles in biotechnological and medical 
research as well as in various industrial applications. As a result, there is particular scientific and medical 
interest in new molecules, such as PR0328. 

5 Uses for PR0335, PR0331 or PR0326 including uses in competitive assays with LIG-1. ALS and 

decorin to determine their relative activities. The results can be used accordingly. PR0335, PR0331 or 
PR0326 can also be used in assays where LIG-1 would be used to determine if the same effects are incurred. 

PR0332 contains GAG repeat (GKEK) at amino acid positions 625-628 in Fig. 108 (SEQ ID NO:310). 
Slippage in such repeats can be associated with human disease. Accordingly, PR0332 can use useful for the 

10 treatment of such disease conditions by gene therapy, i.e. by introduction of a gene containing the correct GKEK 
sequence motif. 

Other uses of PR0334 include use in assays in which fibrillin or fibulin would be used to determine the 
relative activity of PR0334 to fibrillin or fibulin. In particular, PR0334 can be used in assays which require 
the mechanisms imparted by epidermal growth factor repeats, 

15 Native PR0346 (SEQ ID NO:320) has a Blast score of 230, corresponding to 27% homology between 

amino acid residues 21 to 343 with residues 35 to 1040 CGM6^HUMAN, a carcinoembryonic antigen cgm6 
precursor. This homology region includes nearly all but 2 N-terminal extracellular domain residues, including 
an immunoglobulin superfamily homology at residues 148 to 339 of PR0346 in addition to several 
transmembrane residues (340-343). Carcinoembryonic antigen precursor, as explained in the Background is a 

20 tumor-specific antigen, and as such, is a recognized marker and therapeutic target for the diagnosis and eatment 
of colon cancer. The expression of tumor-specific antigens is often associated with the progression of neoplastic 
tissue disorders. Native PR0346 (SEQ ID NO:320) and P_W06874, a human carcinoembryonic antigen CEA-d 
have a Blast score of 224 and homology of 28% between residues 2 to 343 and 67 to 342, respectively. This 
homology includes the entire extracellular domain residues of native PR0346, minus the initiator methionine 

25 (residues 2 to 18) as well as several transmembrane residues (340-343). 

PR0268 polypeptides which have protein disulfide isomerase activity will be useful for many 
applications where protein disulfide isomerase activity is desirable including, for example, for use in promoting 
proper disulfide bond formation in recombinantly produced proteins so as to increase the yield of correctly folded 
protein. Those of ordinary skill in the art will readily know how to employ such PR0268 polypeptides for such 

30 purposes. 

PRO330 polypeptides of the present invention which possess biological activity related to that of the 
prolyl 4-hydroxylase alpha subunit protein may be employed both in vivo for therapeutic purposes and in vitro, 
Those of ordinary skill in the art will well know how to employ the PRO330 polypeptides of the present 
invention for such purposes. 

35 
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P- Ami-PRO Antihodifi'; 
The present invention further provides anti-PRO antibodies. Exemplary antibodies include polyclonal, 
monoclonal, humanized, bispecific. and heteroconjugate antibodies. 
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1- Polyclonal Antibodies 
The anti-PRO antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 
antibodies are known to the skilled artisan. Polyclonal antibodies can be raised in a mammal, for example, by 
one or more injections of an immunizing agent and, if desired, an adjuvant. Typically, the immunizing agent 
and/or adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. ITic 
immunizing agent may include the PRO polypeptide or a fusion protein thereof. It may be useful to conjugate 
the immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin. serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include Freund's 
complete adjuvant and MPL-TDM adjuvant (monophosphotyl Lipid A. synthetic trehalose dicorynomycolate). 
The immunization protocol may be selected by one skilled in the art without undue experimentation. 

2. Monoclonal Antibodies 
The anti-PRO antibodies may. alternatively, be monoclonal antibodies. Monoclonal antibodies may be 
prepared using hybridoma methods, such as those described by Kohler and Milsiein, Nature . 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are capable of Foducing antibodies that will specifically 
bind to the immimizing agent. Alternatively, the lymphocytes may be immunized in vitro. 

The immunizing agem will typically include the PRO polypeptide or a fusion protein thereof. 
Generally, either peripheral blood lymphocytes ("PBLs") are used if ceUs of human origin are desired, or spleen 
cells or lymph node cells are used if non-human mammalian sources are desired. The lymphocytes are then 
fused with an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to foim a 
hybridoma cell [Coding. Monoclonal Antibodies: Principle. .nH i>r^^.ir. Academic Press. (1986) pp. 59-103]. 
Immortalized cell lines are usually transformed mammalian cells, particularly myeloma cells of rodem. bovine 
and human origin. Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be 
cultured in a suitable culture medium that preferably contains one or more substances that inhibit the growth or 
survival of the unftsed. immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine 
guanine phosphoribosyl transferase (HGPRT or HPRT). the culture medium for the hybridomas typically wUl 
include hypoxanthine, aminopterin. and thymidine ("HAT medium"), which substances prevem the growth of 
HGPRT-deficient cells. 

Preferred imntortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, iiom the Salk 
Institute Cell Distribution Center. San Diego. California and the American Type Culture Collection. Manassas. 



121 



wo 00/1 5796 PCT/US99/21 090 

Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies IKozbor. J.Immunol. . 133:300 1 (1984); Brodeurei al.. Monoclonal 
Antibody Production Techni q ues and Applications. Marcel Dekkcr, Inc., New York, (1987) pp. 51-63J. 

The culture medium in which the hybridoma cells arc cultured can then be assayed for the presence of 
monoclonal antibodies directed against PRO. Preferably, the binding specificity of monoclonal antibodies 
5 produced by the hybridoma cells is determined by immunoprecipilation or by an in vitro binding assay, such as 
radioimmunoassay (RIA) or enzyme-Unked immunoabsorbent assay (ELISA). Such techniques and assays are 
known in the an. The binding affinity of the monoclonal antibody can. for example, be determined by the 
Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 
10 procedures and grown by standard methods (Coding, supral . Suitable culture media for this purpose include, 
for example, Dulbecco's Modified Eagle's Medium and RPMI-1 640 medium. Alternatively, the hybridoma cells 
may be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culnire 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein 
15 A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described 
in U.S. Patent No. 4,816,567, DNA encoding the monoclonal antibodies of the invention can be readily isolated 
and sequenced using conventional procedures (e.g.. by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 
20 invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host ceUs such as simian COS cells. Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also may be modified, for exan^)le. by substimiing the 
coding sequence for human heavy and light chain constant domams in place of the homologous murine sequences 
25 [U.S. Patent No. 4.816.567; Morrison et al., supral or by covalently joimng to the immunoglobulin coding 
sequence all or part of the coding sequence for a non-immunoglobulin polypeptide . Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be substimted for 
the variable domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent 
antibody. 

30 The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 

known in the art. For example, one method involves recombinant expression of inwnunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent 
heavy chain crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid 
residue or are deleted so as to prevent crosslmking. 

35 In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 

produce fragments thereof, particularly. Fab fragments, can be accomplished using routine techniques known 
in the art. 
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3. Human and Humanized Antibodies 
The anii-PRO antibodies of the invention may further comprise humanized antibodies or human 
antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen-binding 
subsequences of antibodies) which coniain minimal sequence derived from non-human immunoglobulin. 
Humanized antibodies include human immunoglobulins (recipient antibody) in which residues from a 
complementary determining region (CDR) of the recipient are replaced by residues from a CDR of a non-human 
species (donor anUbody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. In 
some instances. Fv framework residues of the human immunoglobulin are replaced by corresponding non-human 
residues. Humanized antibodies may also comprise residues which are found neither in the recipient antibody 
nor in the imported CDR or framework sequences. In general, the humanized antibody will comprise 
substantially all of at least one, and typically two, variable domains, in which all or substantially all of the CDR 
regions correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise 
at least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones 
15 etal.,Nanire,32i:522-525(1986);Riechmannetal,, Nature. 332:323-329(1988); and Presta. Curr. Op. Struct, 
Biol. . 2:593-596(1992)], 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. These non- 
human amino acid residues are often referred to as "import" residues, which are typically taken from an "import" 
20 variable domain. Humanization can be essentially performed following the method of Winter and co-workers 
[Jones et al.. Nature, 321:522-525 (1986); Riechmann et al.. Nature . 332:323-327 (1988); Verhoeyen ei al.. 
Science, 239:1534-1536 (1988)]. by substituting rodent CDRs or CDR sequences for the corresponding 
sequences of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent 
No. 4.816,567), wherein substantially less than an intact human variable domain has been substinited by the 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly some FR residues are substituted by residues from 
analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in die art, including phage 
display libraries [Hoogenboom and Winter, J. Mol.Biol. . 227:381 (1991); Marks et al., J. Mol. Biol. . 222:581 
(1991)]. The techniques of Cole et al. and Boerner et al. are also available for the preparation of human 
monoclonal antibodies (Coleetal., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p.77 (1985) and 
Boerner et al., J. Immunol.. 147fl):86-9S (1991)]. Similarly, human antibodies can be made by introducing 
of human immunoglobulm loci into transgenic animals, e.g., mice in which the endogenous immunoglobulin 
genes have been partially or completely inactivated. Upon challenge, human antibody production is observed, 
which closely resembles that seen in humans in all respects, includmg gene rearrangement, assembly, and 
antibody repertoire. This approach is described, for example, in U.S. Patent Nos. 5,545.807; 5,545,806; 
5,569.825; 5,625,126; 5,633,425; 5,661,016, and m the following scientific publications: Marks et aL, 
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Bio/Technology 10. 779-783 (1992); Lonberg « a/., Nature 368856-859(1994); Morrison. Nature 368. 812-13 
(1994); Fishwild el ai. Nature Biotechnoloev 14. 845-51 (1996); Neuberger, Na"'re piotechno|oRY H. 826 
(1996); Lonberg and Huszar, Intern. Rev. Immunol. 13 65-93 (1995). 

4. Bispecific Antibodies 
Bispecific aniibodies arc monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
PRO. the other one is for any other antigen, and preferably for a ceU-surfacc protein or receptor or receptor 
subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant 
production of bispecific antibodies is based on the co-expression of two immunoglobulin heavy-chainAight-chain 
pairs, where the two heavy chains have differem specificities (Milstein and Cuello, Nature. 305 :537-539 (1983)] 
Because of the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 
produce a potential mixture of ten different antibody molecules, of which only one has the correct bispecific 
strucnire. The purification of the correct molecule is usually accomplished by affinity chromatography steps. 
Similar procedures are disclosed in WO 93/08829, published 13 May 1993, and in Traunecker et al.. EMBO 

JL. 10:3655-3659 (1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 
be fused to immunoglobulin constam domain sequences. The fusion preferably is with an immunoglobulin 
heavy-chain constam domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to 
have tiie first heavy-chain constant region (CHI) containing tiie site necessary for light-chain binding present in 
at least one of the fiisions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, die 
immunoglobulin light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et al. . Methods 
in EnzvmolQgy. 121:210 (1986). 

According to another approach described in WO 96/27011, the interface between a pair of antibody 
molecules can be engineered to maximize the percentage of hetero<«mers which are recovered from recombinant 
cell culmre. The preferred interface comprises at least a part of die CH3 region of an antibody constant domain. 
In tills metiiod. one or more small amino acid side chains fl:om the interface of ttie first antibody molecule are 
replaced witii larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar 
size to tiie large side chain(s) are created on tiie interface of die second antibody molecule by replacing large 
amino acid side chains with smaller ones (e.g. alanine or tiireonine). This provides a mechanism for increasing 
the yield of die hetetodimer over otiier unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. F(ab'), 
bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in tiie literature. For example, bispecific antibodies can be prepared can be prepared using chemical 
linkage. Brennan eial. , Science 229:81 (1985) describe a procedure wherein intact antibodies areproteolytically 
cleaved to generate F(ab')2 fragments. These fragments are reduced in the presence of tiie ditfiiol complexing 
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^- Heteroconiu pate Antihodipc 
Hetetoconjugate antibodies a« also within the scope of the present mvention. Heteroconjugate 
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antibodies are composed of two covalemly joined antibodies. Such antibodies have, for example, been proposed 
to target immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection 
[WO 91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro 
using known methods in synthetic protein chemistry, including those involving crosslinking agents. For 
example, immunotoxins may be constructed using a disulfide exchange reaction or by forming a ihiocthcr bond. 
5 Examples of suitable reagents for this purpose include iminothiolate and methyl-4-mercaptobutyrimidate and 
those disclosed, for example, in U.S. Patent No. 4.676,980, 

6. Effector Function Engineering 
It may be desirable to modify the antibody of the invention with respect to effector ftmction, so as to 

10 enhance, e.g. . the effectiveness of the antibody in treating cancer. For example, cysteine residue(s) may be 
introduced into the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization capability and/or increased 
complement-mediated cell kUling and antibody-dependent cellular cytotoxicity (ADCC). See Caron et al , h 
Exp Med . , 176: 1 19M 195 (1992) and Shopes, J. Immunol . , 148: 2918-2922 (1992). Homodimeric antibodies 

15 with enhanced anti-tumor activity may also be prepared using heterobifunctional cross-linkers as described in 
Wolff et al Cancer Research. 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has dual 
Fc regions and may thereby have enhanced complement lysis and ADCC capabilities. See Stevenson et al . Antb 
Cancer Drug Design. 3: 219-230 (1989). 

20 7. Immunoconiugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent 
such as a chemotherapcutic agent, toxin {e.g. , an enzymatically active toxin of bacterial, fungal, plant, or animal 
origin, or fragments thereof), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above . 
25 Enzymatically active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding active 
fragments of diphtheria toxin, exotoxin A chain (from Pseudomoms aeruginosa), ricin A chain, abrin A chain, 
modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins. Phytolaca amencana proteins 
(PAPI, PAPII, and PAP-S), momordica charantia uihibitor, curcin. crotin, sapaonaria officmalis mhibitor, 
gelonin, mitogellin, restrictocm, phenomycin. enomycin. and the tricothecenes. A variety of radionuclides are 
30 available for the production of radioconjugated antibodies. Examples include ^»-Bi, "'I. "*In, *Y. and »«*Re. 

Conjugates of tiie antibody and cytotoxic agent are made using a variety of bifunctional protein-coupling 
agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), iminothiolane GT), bifunctional 
derivatives of imidoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate). 
aldehydes (such as glutareldehyde). bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
35 diazonium derivatives (such as bis-(p-diazomumbenzoyl)-ethylenediamine). diisocyanates (such as tolyene 2,6- 
diisocyanate). and bis-active fluorine compounds (such as 1 ,5-difluoro-2,4-dinitrobenzene) . For example, a ricin 
immunotoxin can be prepared as described in Vitetta et al.. Science . 238: 1098 (1987). Carbon-14-labeled 1- 



126 



10 



wo 00/15796 

PCT/US99/21090 

isoihiocyanaiobenzyl-3-methyldieihylcne iriatninepeniaacctic acid (MX-DTPA) is an exemplary chelating agent 
for conjugation of radionucleoiide to the antibody. See W094/1 1026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such streptavidin) for 
utilization in tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed 
by removal of unbound conjugate from the circulation using a clearing agent and then administration of a 
•ligand" (e.g., avidin) thai is conjugated to a cytotoxic agent (e.g.. a radionucleoiide). 

8. ImmunolilM^snmy;; 

The antibodies disclosed herein may also be formulated as immunoliposomes. Liposomes containing 
the antibody are prepared by methods known in the art, such as described in Epstein et ai. Proc. Natl. Acad 
SSLUSA, S2: 3688 (1985); Hwang et al.. Proc. -Natl Acad .Sri ii5;a 77; 4030 (198O); and U.S. Pat. Nos. 
4,485,045 and 4,544,545. Uposomes with enhanced circulation time are disclosed in U.S. Patent No. 
5.013,556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
compositioncomprising phosphatidylcholine, cholesterol, and PEG-derivatized phosphalidylethanolamine<PEG- 
15 PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired diameter. 
Fab- fragments of the antibody of the present invention can be conjugated to the liposomes as described in Martin 
et al .. J. Biol. Chem.. 257: 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic agent 
(such as Doxorubicin) is optionally contained widiin the liposome. SeeGabizon etal.. }. National Canc..rin»t 
81(19): 1484 (1989). 

20 

9- Pharmaceutical Compositions of Antibodies 

Antibodies specificaUybindingaPROpolypeptide identified herein, as well asothcr molecules i 
by the screening assays disclosed hereinbefore, can be administeied for the treatment of various disoixlers in the 
form of pharmaceutical compositions. 

25 If the PRO polypeptide is intracellular and whole antibodies are used as inhibitors, internalizing 

antibodies are preferred. However, lipofections or liposomes can also be used to deliver the antibody, or an 
antibody fragment, into cells. Where antibody fragments are used, the smallest inhibitoiy fragmem that 
specifically binds to the binding domain of the target protein is preferred. For example, based upon the variable- 
region sequences of an antibody, peptide molecules can be designed that retain the ability to bind the target 

30 protein sequence. Such peptides can be synthesized chemically and/or produced by recombinant DNA 
technology. See. e.g.. Marasco et al.. Proc. Natl. Arari .Sri tka 90: 7889-7893 (1993). TTk formulaiion 
herein may also contain more than one active compound as necessary for the particular indication being treated, 
preferably those with complementary activities that do not adversely affect each other. Alternatively, or in 
addition, the composition may comprise an agem that enhances its function, such as. for example, a cytotoxic 

35 agent, cytokine, chemotherapeutic agent, or growth-inhftitoiy agent. Such molecules are suitably presem in 
combination in amounts that are effective for the purpose intended. 

The active ingredients may also be emrapped in microcapsules prepared, for example, by coacervation 
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techniques or by inierfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 
poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, 
liposomes, albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in macroemulsions. 
Such techniques are disclosed in Remington's Pharmaceutical Sciences, supra. 

The formulations to be used for in vivo administration must be sterile. This is readily accomplished by 
5 filtration through sterile filtration membranes. 

Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in 
the form of shaped articles, e.g., films, or microcapsules. Examples of susuined-release matrices include 
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides 

10 (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y ethyl -L-glutamate, non-degradable ethylene- 
vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ^'^ (injectable 
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3- 
hydroxy butyric acid. While polymers such as ethyiene-vinyl acetate and lactic acid-glycolic acid enable release 
of molecules for over 100 days, certain hydrogels release proteins for shorter lime periods. When encapsulated 

1 5 antibodies remain in the body for a long time, they may denature or aggregate as a result of exposure to moisture 
at 37°C, resulting in a loss of biological activity and possible changes in immunogcnicity. Rational strategies 
can be devised for stabilization depending on the mechanism involved. For example, if the aggregation 
mechanism is discovered to be intermolecular S-S bond formationthrougjithlo-disulfide interchange, stabilization 
may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture 

20 content, using appropriate additives, and developing specific polymer matrix compositions. 

G. Uses for anti-PRO Antibodies 

The anti-PRO antibodies of the invention have various utilities. For example, anti-PRO antibodies may 
be used in diagnostic assays for PRO, e,g. , detecting its expression in specific cells, tissues, or serum. Various 

25 diagnostic assay techniques known in the an may be used, such as competitive binding assays, direct or indirect 
sandwich assays and immunoprecipitation assays conducted in either heterogeneous or homogeneous phases 
[Zola, Monoclonal Antibodies: A Manual of Techniques. CRC Press. Inc. (1987) pp. 147-158]. The antibodies 
used in the diagnostic assays can be labeled with a detectable moiety. The detectable moiety should be capable 
of producing, either directly or indirectly, a detectable signal. For example, the detectable moiety may be a 

30 radioisotope, such as ^H, *^C, ^^P, ^^S, or ^"I, a fluorescent or chemiluminescent compound, such as fluorescein 
isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, beta-galactosidase or 
horseradish peroxidase. Any method known in the art for conjugating the antibody to the detectable moiety may 
be employed, including those methods described by Hunter et al.. Nature . 144:945 (1962); David et al.. 
Biochemistry. 13:1014 (1974); Painetal., J. Immunol. Meth.. 40:219 (1981); and Nygren, J. Histochem. and 

35 Cvtochem.. 30:407 (1982). 

Anti-PRO antibodies also are useful for the affinity purification of PRO from recombinant cell culture 
or natural sources. In this process, the antibodies agamst PRO are immobilized on a suitable support, such a 
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Sephadex resin or filter paper, using methods well known in the art. The immobilized antibody then is contacted 
with a sample containing the PRO to be purified, and thereafter the support is washed with a suitable solvem that 
will remove substantially all the material in the sample except the PRO. which is bound to the immobilized 
antibody. Finally, the support is washed with another suitable solvent that will release the PRO from the 
antibody. 

5 The following examples are offered for illustrative purposes only, and are not intended to limit the scope 

of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 
in their entirety. 

10 EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and 
throughout the specification, by ATCC accession numbers is the American Type Culmre Collection. Rockville. 
Maryland. 
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EXAMPLE 1 : Extracellular Domain Homology Screening t o Identilv Nnv^l Polvnen,iriB« anrt cnMA 
Encoding Therefor 

The extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 
950 known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST 
databases included public databases (e.g.. Dayhoff. GenBank), and proprietary databases (e.g. LIFESEQ™, 
Incyte Pharmaceuticals, Palo Alto. CA). The search was performed using the computer program BLAST or 
BLAST2 (Altschul. and Gish, Methods in Enzvnioln,,v 266 : 460-80 (1996); 
http://blast.wusU/edu^last/README.html) as a comparison of the ECD protein sequences to a 6 frame 
translation of the EST sequences. Those comparisons with a Blast score of 70 (or in some cases 90) or greater 
that did not encode known proteins were clustered and assembled into consensus DMA sequences wiA the 
program "phrap" (Phil Green. University of Washington, Seattle, Washington). 

Using this extracellular domain homology screen, consensus DNA sequences were assembled relative 
to the other identified EST sequences. In addition, the consensus DNA sequences obtained were often (but not 
always) extended using repeated cycles of BLAST and phrap to extend the consensus sequence as far as possible 
using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then 
synthesized and used to identify by PCR a cDNA library that contained the sequence of interest and for use as 
probes to isolate a clone of the full-length coding sequence for a PRO polypeptide. Forward (.0 and reverse 
(.r) PCR primers generally range from 20 to 30 nucleotides and are often designed to give a PCR product of 
about 100-1000 bp in length. The probe (.p) sequences are typically 40-55 bp in length. In some cases, 
additional oligonudeotides are synthesized when the consensus sequence is greater than about l-1.5kbp. In order 
to screen several libraries for a fiiU-length clone, DNA from the libraries was screened by PCR amplification. 
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as per Ausubel ei al. . Current Protocols in Molecular Biology, with the PGR primer pair. A positive library was 
then used to isolate clones encoding the gene of interest using the probe oligonucleotide and one of the primer 
pairs. 

The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 
commercially available reagents such as those from Invitrogen. San Diego. CA. The cDNA was primed with 
5 oiigo dT containing a NotI site, linked with blunt to Sal! hemikinased adaptors, cleaved with Notl. sized 
appropriately by gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as 
pRKB or pRKD; pRK5B is a precursor of pRK5D that does not contain the Sfil site; see. Holmes el al. . Science, 
253:1278-1280 (1991)) in the unique Xhol and Notl sites. 

10 EXAMPLE 2 : Isolation of cPNA Clones Encoding PR0 21 1 and PR0217 

Consensus DNA sequences were assembled as described in Example 1 above and were designated as 
DNA28730 and DNA28760, respectively. Based on these consensus sequences, oligonucleotides were 
synthesized and used to identify by PGR a cDN A library that contained the sequences of interest and for use as 
probes to isolate a clone of the full-length coding sequence for the PR0211 and PR0217 polypeptides. The 

15 libraries used to isolate DNA32292-1 131 and DNA33094-1 131 were fetal lung libraries. 

cDNA clones were sequenced in their entirety. The entire nucleotide sequences of PR0211 
(DNA32292-1131) and PR0217 (UNQ191) are shown in Figure 1 (SEQ ID NO: 1) and Figure 3 (SEQ ID 
NO:3). respectively. The predicted polypeptides are 353 and 379 amino acid in length, respectively, with 
respective molecular weights of approximately 38.190 and 41,520 dalions. 

20 The oligonucleotide sequences used in the above procedures were the following: 

28730.P (OLI 516) (SEQ ID N0:5) 

5'-AGGGAGCACGGACAGTGTGCAGATGTGGACGAGTGCTCACTAGCA-3' 
28730.f (OLI 517) (SEQ ID NO:6) 
5'-AGAGTGTATCTCTGGCTACGC-3' 
25 28730.r (OLI 518) (SEQ ID NO:7) 

5 '-TAAGTCCGGCACATT ACAGGTC-3 ' 
28760.P (OLI 617) (SEQ ID N0:8) 

5'-CCCACGATGTATGAATGGTGGACTTTGTGTGACTCCTGGTTTCTGCATC-3' 
28760.f (OLI 618) (SEQ ID N0:9) 
30 5-AAAGACGCATCTGCGAGTGTCC-3' 
28760,r (OLI 619) (SEQ ID NO: 10) 
5'-TGCTGATTTCACACTGCTCTCCC-3' 

EXAMPLE 3: Isolation of cDNA Clones Enc oding Human PRO230 
35 A consensus DNA sequence was assembled relative to the other identified EST sequences as described 

in Example 1 above, wherein the consensus sequence is designated herein as DNA30857. An EST proprietary 
to Genentech was employed in the consensus assembly. The EST is designated as DNA20088 and has the 
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nucleoiide sequence shown in Figure 7 (SEQ ID NO: 13). 

Based on the DNA30857 consensus sequence, oligonucleotides were synthesized to identify by PCR 
a cDNA library that contained the sequence of interest and for use as probes to isolate a clone of the full-length 
coding sequence for PRO230. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5*-TTCGAGGCCTCTGAGAAGTGGCCC-3' (SEQ ID NO: 14) 
reverse PCR primer 5'.GGCGGTATCTCTCTGGCCTCCC.3' (SEQ ID NO: 15) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30857 
sequence which had the following nucleotide sequence 
hybridization p rohi> 

5 -TTCTCCACAGCAGCTGTGGCATCCGATCGTGTCTCAATCCATTCTCTGGG-3' (SEQ ID N0:16) 

In order to screen several libraries for a source of a IWl-length clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PRO230 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNA 
15 sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO230 (herein 
designated as DNA33223-1136 and the derived protein sequence for PRO230. 

The entire nucleotide sequence of DNA33223-li36 is shown in Figure 5 (SEQ ID NO:ll). Clone 
DNA33223-1 136 contains a single open reading frame with an apparem translational initiation site at nucleotide 
positions 100-103 and ending at the stop codon at nucleotide positions 1501-1503 (Figure 5; SEQ ID NO. l 1). 
The predicted polypeptide precursor is 467 amino acids long (Figure 6). 

gXAMPLE 4: Isolation of c DNA Clones Fncodine Human PR0232 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Example 1 above, wherein the consensus sequence is designated herein as DNA30935. Based on the 
DNA30935 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that 
contained the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for 
PR0232. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5'-TGCTGTGCTACTCCTGCAAAGCCC-3' (SEQ ID NO: 19) 
30 reverse PCR primer 5'-TGCACAAGTCGGTGTCACAGCACG-3' (SEQ ID NO:20) 

AdditionaUy. a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30935 
sequence which had the following nucleotide sequence 
hybridization pi r^h^ 

5'-AGCAACGAGGACTGCCTGCAGGTGGAGAACTGCACCCAGCTGGG.3' (SEQ ID N0:21) 

In order to screen several libraries for a source of a full-length clone. DNA from the Ubrarics was 
screened by PCR amplificaUon with the PCR primer pair identified above. A positive librao^ was then used to 
isolate clones encoding the PR0232 gene using the probe oUgonucleotide and one of the PCR primers 
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RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0232 [herein designated as DNA34435-11401 and the derived protein sequence for PR0232. 

The entire nucleotide sequence of DNA34435-n40 is shown in Figure 8 (SEQ ID NO: 17). Clone 
DNA34435-1 140 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 17-19 and ending at the slop codon at nucleotide positions 359-361 (Fig. 8; SEQ ID N0:17). The 
predicted polypeptide precur«,r is 114 amino acids long (Fig. 9). Clone DNA34435- 1140 has been deposited 
with ATCC on September 16. 1997 and is assigned ATCC deposit no. ATCC 209250. 

Analysis of the amino acid sequence of the full-length PR0232 suggests that it possesses 35% sequence 
identity with a stem cell surface antigen from Callus gaUus. 



10 



pXAMPLE 5: i«:nla T'"n of cD^ A Encoding PR0187 

Aproprietary expressed sequence tag (EST) DNA database (LIFESEQ™. Incyte Pharmaceuticals. Palo 
Alto. CA) was searched and an EST (#843193) was identified which showed homology to fibroblast growth 
factor (FGF-8) also known as androgen-induced growth factor. mRN A was isolated from human fetal lung tissue 

15 using reagents and protocols from Invitrogen. San Diego. CA (Fast Track 2). The cDNA libraries used to 
isolate the cDNA clones were constructed by standard methods using commercially avaUable reagents (e.g.. 
Invitrogen. San Diego. CA. Life Technologies. Gaithersburg. MD). TTw cDNA was primed with oligo dT 
containing a NotI site, linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately 
by gel electrophoresis, and cloned in a defined orientation into the cloning vector pRK5D using reagents and 

20 pn,tocolsf«,mLifeTechnologies,Gaithersb«rg.MD(S«perScriptPlasmidSystem).Thedouble-str^^ 

was sized to greater than 1000 bp and the Sall/NotI linkered cDNA was cloned into XhoI/NotI cleaved vector. 
pRKSDisacloning vector that has an sp6 transcription initiation site followed by anSfil restriction e^ 

preceding the Xhol/Nofl cDNA cloning sites. 

Several libraries from various tissue sources were screened by PCR amplification with the following 

25 oligonucleotide probes: 

TIMtU^IQ^ f fflLBlSt (SFO ID NO:24-) 
5*-CAGTACGTGAGGGACCAGGGCGCCATGA-3' 

1KI«4-^19^.r (OU 317 ) (SFO ID NO:25> 
5 -CCGGTGACCTGCACGTGCTTGCCA-3' 
30 A positive library was then used to isolate clones encoding the PR0187 gene using one of the above 
oligonucleotides and the following oligonucleotide probe: 

p ton 316^ ( ^PO ID N0:26) 
5'-GCGGATCTGCCGCCTGCTCANCTGGTCGGTCATGGCGCCCT-3' 

A cDNA clone was sequenced in entirety. The entire nucleotide sequence of PR0187 (DNA27864- 
35 1 155) is shown in Figure 10 (SEQ ID N0:22). Clone DNA27864-1 155 contains a single open reading frame 
wiflianapparenttranslational initiation siteat nucleotide position KFigure 10; SEQIDNO:22). The predicted 
polypeptide precursor is 205 amino acids long. Clone DNA27864-1155 has been deposited with tiie ATCC 
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(designation: DNA27864-1155) and is assigned ATCC deposit no. ATCC 209375. 

Based on a BLAST and FastA sequence alignment analysis (using the ALIGN computer program) of 
the foil-length sequence, the PR0187 polypeptide shows 74% amino acid sequence idemity (Blast score 310) 
to human fibroblast growth factor-8 (androgen-induced growth factor). 

5 EXAMPLE ^: Isolation of c DNA Clones Fncoding PR02fi^ 

A consensus DNA sequence was assembled relaUve to other EST sequences as described in Example 
1 above using phrap. This consensus sequence is herein designated DNA33679. Based on the DNA33679 
consensus sequence, oligonucleotides were synthesized: 1) to idemily by PCR a cDNA library that comained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
10 PR0265. 

PCR primers (two forward and one reverse) were synthesized: 
forward PCR primer A- 5 -CGGTCrACCTGTATGGCAACC-3' (SEQ ID NO:29); 
forward PCR primer R- 5 -GCAGGACAACCAGATAAACCAC-3' (SEQ ID NO:30); 
reverse PCR primer 5 -ACGCAGATTTGAGAAGGCTGTC-3' (SEQ ID NO:31) 
15 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA33679 
sequence which had the following nucleotide sequence 
hybridization nrohe 

5--TTCACGGGCTGCTCTTGCCCAGCTCrrGAAGCrrGAAGAGCTGCAC-3' (SEQ ID NO:32) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
0 screened by PCR amplification with PCR primer pairs identified above. A positive library was then used to 
isolate clones encoding the PR0265 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human a fetal brain library. 
DNA sequencing of the clones isolated as described above gave die full-length DNA sequence for 
PR0265 [herein designated as DNA36350.1 158] (SEQ ID NO:27) and the derived protein sequence for 
5 PR0265. 

The emire nucleotide sequence of DNA36350-1158 is shown in Figure 12 (SEQ ID NO:27). Clone 
DNA36350-1 158 contains a single open reading frame with an apparem translational initiation site at nucleotide 
positions 352-354 and ending at the stop codon at positions 2332-2334 (Figure 12). The predicted polypeptide 
precursor is 660 amino acids long (Figure 13). Clone DNA36350-1 158 has been deposited with ATCC and is 
) assigned ATCC deposit no. ATCC 209378. 

Analysis of the amino acid sequence of the fiiU-length PR0265 polypeptide suggests that- ponions of 
it possess significant homology to the fibromodulin and the fibromodulin precursor, thereby indicating that 
PR0265 may be a novel member of the leucine rich repeat family, particulariy related to fibromodulin. 

EXAMPLE 7: Isolation of c DNA Clones Encoding Human PRQ219 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein desigmued DNA28729. Based on the DNA28729 
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consensus sequence, oligonucleondes were synthesized: 1) to identify by PGR a cDNA library tha. contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0219. 

A pair of PGR primers (forward and reverse) were synthesized: 
fnn„.rdPrR Primer 5--GTGACCCTGGTTGTGAATACTCC-3' (SEQ ID NO:35) 
5 r.v.r.. PGR primer 5 -ACAGCCATGGTCTATAGCTTGG-3- (SEQIDNO:36) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed flrom the consensus DNA28729 
sequence which had the following nucleotide sequence 
h yhririization orobe 

5--GCCTGTCAGTGTCCTGAGGGACACGTGCTCCGCAGCGATGGGAAG-3' (SEQ ID NO:37) 
10 in order to screen several libraries for a source of a full-length clone. DNA from the libraries was 

screened by PGR amplification with the PGR primer pair identified above . A positive library was then used to 
isolate clones encoding the PR0219 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
15 PR0219 therein designated as DNA32290-1164] (SEQ ID NO:33) and the derived protein sequence for 
PR0219. 

The entire nucleotide sequence of DNA32290-1164 is shown in Figure 14 (SEQ ID NO:33). Clone 
DNA32290- 1164 contains a single open reading frame with an apparent translational initiation Site at nucle^^^^^ 

positions 204-206 and ending at the stop codon at nucleotide positions 2949-2951 (Figure 14). The predicted 
20 polypeptide precursor is 915 amino acids long (Figure 15). Qone DNA32290-1164 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209384. 

Analysis of the amino acid sequence of the full-length PR0219 polypeptide suggests that portions of 
it possess significant homology to the mouse and human matrilin-2 precursor polypeptides. 

25 F.XAMPLE 8 : M"*'"" '^PNA ^^1 ""^" RncodinP Human PR0246 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA30955. Based on the DNA30955 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 

30 PR0246. 

A pair of PGR primers (forward and reverse) were synthesized: 
w.rH PGR nrimer 5--AGGGTCTCCAGGAGAAAGACTC-3' (SEQIDNO:40) 
r.v.r.. PCR nrimer 5--ATTGTGGGCCTTGCAGACATAGAC-3' (SEQ1DN0:41) 
Additionally, a synthetic oUgonuclcotide hybridization probe was constructed from the consensus DN A30955 
35 sequence whidi had die following nucleotide sequence 
hyhridization probe 

5'-GGCCACAGCATCAAAACCTTAGAACTCAATGTACTGGTTCCTCCAGCTCC-3- (SEQ ID NO:42) 
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In order lo screen several libraries for a source of a full-length clone. DNA from ihe libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was (hen used lo 
isolate clones encoding the PR0246 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. DNA 
sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0246 (herein 
designated as DNA35639-1172] (SEQ ID NO:38) and the derived protein sequence for PR0246. 

The entire nucleotide sequence of DNA35639-1 172 is shown in Figure 16 (SEQ ID NO:38). Clone 
DNA35639-1 172 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 126-128 and ending at the stop codon at nucleotide positions 1296-1298 (Figure 16). The predicted 
polypeptide precursor is 390 amino acids long (Figure 17). Clone DNA35639-1 172 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209396. 

Analysis of the amino acid sequence of the ftill-Icngth PR0246 polypeptide suggests that it possess 
significant homolosr to the human cell surface protein HCAR, thereby indicating that PR0246 may be a novel 
cell surface virus receptor. 



15 EXAMPLE 9: Isolation of cDNA Clones Encoding Human PR0228 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA28758. An EiST proprietary to 
Genentech was employed in the consensus assembly. This EST is shown in Figure 20 (SEQ ID NO:50) and is 
herein designated as DNA219S1. 

20 Based on the DNA28758 consensus sequence, oligonucleotides wei« synthesized: 1) to identify by PCR 

a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the (uU- 
length coding sequence for PR0228. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5'-GGTAATGAGCTCCATTACAG-3' (SEQIDN0:51) 

25 forward PCR priinCT 5'-GGAGTAGAAAGCGCATGG-3' (SEQIDNO:52) 

forward PCR primer 5'-CACCTGATACCATGAATGGCAG-3' (SEQIDNO:53) 
reverse PCR primer 5'-CGAGCTCGAATTAATTCG-3' (SEQ ID NO:54) 
reverse PCR primer 5*-GGATCTCCTGAGCTCAGG-3' (SEQ ID NO:55) 
reverse PCR primer 5'-CCTAGTTGAGTGATCCTTGTAAG-3' (SEQ ID NO:56) 

30 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28758 
sequence which had the following nucleotide sequence 
hybridization pmhe 

5*-ATGAGACCCACACCTCATGCCGCTGTAATCACCTGACACATTTTGCAATT-3' (SEQ ID NO:57) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pairs idemified above. A positive libraiy was then used 
to isolate clones encoding the PR0228 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
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DNA sequencing of the clones isolated as described above gave the fulMengih DNA sequence for 
PR0228 [herein designated as DNA33092-1202] (SEQ ID NO:48) and the derived protein sequence for 
PR0228. 

The entire nucleotide sequence of DNA33092-1202 is shown in Figure 18 (SEQ ID NO:48). Clone 
DNA33092-1202 contains a single open reading frame with an apparent translational initiation site at nucleotide 
5 positions 24-26 of SEQ ID NO:48 and ending at the stop codon after nucleotide position 2093 of SEQ ID 
NO:48. The predicted polypeptide precursor is 690 amino acids long (Figure 19). Clone DNA33092-1202 has 
been deposited with ATCC and is assigned ATCC deposit no. ATCC 209420, 

Analysis of the amino acid sequence of the full-length PR0228 polypeptide suggests that portions of 
it possess significant homology to the secretin-related proteins CD97 and EMRl as well as the secretin member, 
10 latrophilin, thereby indicating that PR0228 may be a new member of the secretin related proteins. 

EXAMPLE 10 : Isolation of cDNA Clones Encoding Human PRQ533 

The EST sequence accession number AF007268, a murine fibroblast growth factor (FGF-15) was used 
to search various public EST databases (e.g., GenBank, Dayhoff, etc.). The search was performed using the 

15 computer program BLAST or BLAST2 [Altschul el al.. Methods in Enzvmoiogv. 266:460-480 (1996); 
http://blast.wiistl/edu/btast/README.html] as a comparison of the ECD protein sequences to a 6 frame 
translation of the EST sequences. The search resulted in a hit with GenBank EST AA220994, which has been 
identified as stratagene NT2 neuronal precursor 937230. 

Based on the Genbank EST AA220994 sequence, oligonucleotides were synthesized: 1) to identify by 

20 PGR a cDNA library that contained the sequence of mterest, and 2) for use as probes to isolate a clone of the 
full-length coding sequence. Forwiard and reverse PGR primers may range from 20 to 30 nucleotides (typically 
about 24), and are designed to give a PGR product of 100-1(X)0 bp in length. The probe sequences are typically 
40-55 bp (typically about 50) in length. In order to screen several libraries for a source of a full-length clone, 
DNA from the libraries was screened by PCR amplification, as per Ausubel et al.. Current Protocols in 

25 Molecular Biology, with the PCR primer pair. A positive library was then used to isolate clones encoding the 
gene of interest using the probe oligonucleotide and one of the PCR primers. 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified below. A positive library was then used to 
isolate clones encoding the PR0533 gene using the probe oligonucleotide and one of the PCR primers. 

30 RNA for construction of the cDNA libraries was isolated from human fetal retina. The cDNA libraries 

used to isolated the cDNA clones were constructed by standard methods using commercially available reagents 
(e.g., Invitrogen, San Diego, CA; Clontech, etc.) The cDNA was primed with oligo dT containing a NotI site, 
linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, 
and cloned in a defined orientation into a suiuble cloning vector (such as pRKB or pRKD; pRK5B is a precursor 

35 of pRK5D that does not contain the Sfil site; see. Holmes et al. , Science, 253 : 1278-1280 (1991)) in the unique 
Xhol and NotI sites. 
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A CDNA clone was sequenced in i>s entirely. The foil iengih nucleotide sequence of PR0533 is shown 
in Figure 21 (SEQ ID NO:58). Clone DNA49435-1219 contains a single open reading franie with an apparent 
translaiional initiation siic at nucleotide positions 459-461 (Figure 21; SEQ ID NO:58). The predicted 
polypeptide precursor is 216 amino acids long. Clone DNA47412-1219 has been deposited with ATCC and is 
assigned ATCC deposit no. ATCC 209480. 
5 Based on a BLAST-2 and FastA sequence alignment analysis of the ftill-length sequence. PR0533 shows 

amino acid sequence identity to fibroblast growth factor (53%). 
The oligonucleotide sequences used in the above procedure were the following: 
FGFlS.forward: 5*-ATCCGCCCAGATGGCTACAATGTGTA-3' (SEQ ID NO:60); 
FGF15.probe: 5 -GCCTCCCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGTGTA-3' (SEQ ID N0:61); 
10 FGF15.reverse: 5--CCAGTCCGGTGACAAGCCCAAA-3* (SEQ ID NO:62). 

EXAMPLE 11 .: Isolation of c DNA Clones Encoding Human PR0245 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Example 1 above, wherein the consensus sequence is designated herein as DNA30954. 
15 Based on the DNA30954 consensus sequence, oligonucleotides wei« synthesized to identify by PCR 

a CDNA library that contained the sequence of interest and for use as probes to isolate a clone of the ftUl-length 
coding sequence for PR0245. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5'-ATCGTTGTGAAGTTAGTGCCCC-3' (SEQ ID NO:65) 
20 reverse PCR prim<.r 5'-ACCTGCGATATCCAACAGAATTG-3' (SEQ ID NO:66) 

Additionally, a synthetic oligonucleoUde hybridization probe was constructed from the consensus DNA30954 
sequence whidi had the following nucleotide sequence 
hybridization p rohe 

5'-GGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTTCC-3' (SEQ ID NO:67) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pair idemified above. A positive library was then used to 
isolate clones encoding the PR0245 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. ENA 
sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0245 [herein 
30 designated as DNA35638-1 141] and the derived protein sequence for PR0245. 

Hie entire nucleotide sequence of DNA35638-1 141 is shown in Figure 23 (SEQ ID NO:63). Clone 
DNA35638-1 141 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 89-91 and ending at the stop codon at nucleotide positions 1025-1027 (Fig. 23; SEQ ID NO:63). The 
predicted polypeptide precursor is 312 amino acids long (Fig. 24). Clone DNA35638-1 141 has been deposited 
with ATCC on September 16. 1997 and is assigned ATCC deposit no. ATCC 209265. 

Analysis of the amino acid sequence of the fuU-length PR0245 suggests that a portion of it possesses 
60% amino acid identity with the human c-myb protein and. therefore, may be a new member of the 
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F.X AMPLE 12 : '^^I'-'i"" n f rHNA Clones Enc n^inp Human PRO??0 PR022| and PR0227 
(a) PRO220 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
5 in Example 1 above, wherein the consensus sequence is designated herein as DNA28749. Based on the 
DNA28749 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA libraty that 
contained the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for 
PRO220. 

A pair of PCR primers (forward and reverse) were synthesized: 
10 forward PCR primer 5'-TCACCTGGAGCCTTTATTGGCC-3' (SEQIDNO:74) 
reverse PCR Primer 5'-ATACCAGCTATAACCAGGCTGCG-3' (SEQ ID NO:75) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28749 
sequence which had the following nucleotide sequence: 
hyhridization probe 

15 5'^AACAGTAAGTGGTTTGATGCTCTTCCAAATCTAGAGATTCTGATGATTGGG-3(SEQ ID NO:76). 

m order to screen several libraries for a source of a fiill-length clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive Ubrary was then used to 
isolate clones encoding the PRO220 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNA 
20 sequencing of the clones isolated as described above gave the full-length DNA sequence for PRO220 [herein 
designated as DNA32298-1 132 and the derived protein sequence for PRO220. 

The entire nucleotide sequence of DNA32298-1 132 is shown in Figure 25 (SEQ ID NO:68). Clone 
DNA32298-1 132 contains a single open readmg frame with an apparent translational initiation site at nucleotide 
positions 480-482 and ending at the stop codon at nucleotide positions 2604-2606 (Figure 25). The predicted 
25 polypeptide precursor is 708 amino acids long (Figure 26). Clone DNA32298-1132 has been deposited witii 
ATCC and is assigned ATCC deposit no. ATCC 209257. 

Analysis of the amino acid sequence of the fiill-length PRO220 shows it has homology to member of 
the leucine rich repeat protein superfamily . including the leucine rich repeat protein and the neuronal leucine-rich 
repeat protein 1. 

30 

(b) mam 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Example 1 above, whcrem the consensus sequence is designated herein as DNA28756. Based on the 
DNA28756 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that 
35 contained the sequence of interest and for use as probes to isolate a clone of the fuU-length coding sequence for 
PR0221. 

A pair of PCR primers (forward and reverse) were synthesized: 
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forward PGR primer 5'-CCATGTGTCTCCTCCTACAAAG-3' (SEQ ID NO:77) 

reverse PGR primer 5*-GGGAATAGATGTGATCTGATTGG-3' (SEQ ID NO:78) 

Addirionally. a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28756 

sequence which had the following nucleotide sequence: 

hybridization probe 

5 5'.CACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTG-3' (SEQ ID NO:79) 
In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0221 gene using the probe oligonucleotide and one of the PGR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNA 
10 sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0221 (herein 
designated as DNA33089-1 132 and the derived protein sequence for PR0221 . 

The entire nucleotide sequence of DNA33089-1 132 is shown in Figure 27 (SEQ ID NO:70). Clone 
DNA33089-1I32 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 179-181 and ending at the stop codon at nucleotide positions 956-958 (Figure 27). The predicted 
15 polypeptide precursor is 259 amino acids long (Figure 28). PR0221 is believed to have a transmembrane region 
at amino acids 206-225. Clone DNA33089-1 132 has been deposited with ATCC and is assigned ATCC deposit 
no, ATCC 209262. 

Analysis of the amino acid sequence of the full-length PR0221 shows it has homology to member of 
the leucine rich repeat protein superfamily, including the SLIT protein. 

20 

(c) PR0227 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Example 1 above, wherein the consensus sequence is designated herein as DNA28740. Based on the 
DNA28740 consensus sequence, oligonucleotides were synthesized to identify by PGR a cDNA library that 
25 coniamed the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for 
PR0227. 

A pair of PGR primers (forward and reverse) were synthesized: 
forward PGR primer 5*-AGGAACCGCGTGAAC}CTGATGG-3' (SEQ ID NO:80) 
reverse PGR primer 5'-AAGGGGGGGTGAAAGATGTAGAGG-3' (SEQ ID N0;81) 
30 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28740 
sequence which had the following nucleotide sequence: 
hvbridization probe 

5 GACTACATGTTTCAGGACCTGTACAACCTCAAGTCACTGGAGGTTGGCGA-3' (SEQ ID NO:82). 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
35 screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0227 gene using the probe oligonucleotide and one of the PGR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNA 
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sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0227 (herein 
designated as DNA33786-n32 and the derived protein sequence for PR0227. 

The entire nucleotide sequence of DNA33786-n32 is shown in Figure 29 (SEQ ID NO:72). Clone 
DNA33786-1 132 contains a single open reading frame with an apparent iranslational iniUation site at nucleotide 
positions 33-35 and ending at the stop codon at nucleotide positions 1893-1895 (Figure 29). The predicted 
5 polypeptide precursor is 620 amino acids long (Figure 30). PR0227 is believed to have a transmembrane 
region. Clone DNA33786-1132 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 
209253. 

Analysis of the amino acid sequence of the full-length PR0221 shows it has homology to member of 
.he leucine rich repeat protein superfamily. including the platelet glycoprotein V precursor and the human 
10 glycoprotein V. 

FXAMPLE 13: Isolation of cDNA C lnnes Encodinp Human PRQ258 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA28746. 
15 Based on the DN A28746 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR 

a cDN A library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
length coding sequence for PR0258. 

PCR primers (forward and revierse) were synthiesized: 
fnrwnrd PCR primer 5'-GCrAGGAATTCCACAGAAGCCC-3' (SEQIDNO:85) 
20 n.v.r^PCRr>rimer 5'-AACCTGGAATGTCACCGAGCTG-3' (SEQ ID NO: 86) 

».v.r^ PCR Primer 5'-CCTAGCACAGTGACGAGGGACTTGGC-3' (SEQ ID NO:87) 
Additionally, synthetic oligonucleotide hybridization probes were constructed from the consensus DNA28740 
sequence whidi had the following nucleotide sequence: 
hybridization probe 

25 5'-AAGACACAGCCACCCTAAACTGTCAGTCTTCTGGGAGCAAGCCTGCAGCC-3- (SEQ ID NO:88) 
5--GCCCTGGCAGACGAGGGCGAGTACACCTGCTCAATCTrCACTATGCCTGT-3- (SEQ ID NO:89) 

In order to screen several libraries for a source of a fiiU-Iength clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pair ideritified above. A positive library was then used to 
isolate clones encoding the PR0258 gene using the probe oligonucleotide and one of the PCR primers. 
30 RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. DNA 

sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0258 [herein 
designated as DNA35918-I174] (SEQ ID NO:83) and the derived protein sequence for PR0258. 

The entire nucleotide sequence of DNA35918-I174 is shown in Figure 31 (SEQ ID NO:83). Clone 
DNA35918-1 174 contains a single open reading frame with an apparent translational initiation site at nucleotide 
35 positions 147-149 of SEQ ID NO:83 and ending at the stop codon after nucleotide position 1340 of SEQ ID 
NO:83 (Figure 31). The predicted polypeptide precursor is 398 amino acids long (Figure 32). Clone 
DNA35918-1174 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209402. 



140 



wo 00/15796 

PCT/US99/21090 

Analysis of the amino acid sequence of the full-length PR0258 polypeptide suggests that portions of 
ii possess significant homology to the CRTAM and the poliovirus receptor and have an Ig domain, thereby 
indicating that PR0258 is a new member of the Ig superfamily. 

EXAMPIrP 14: Isolation of c DNA Clones Encoding Human PR0266 
5 An expressed sequence tag database was searched for ESTs having homology to SLIT, resulting in the 

identification of a single EST sequence designated herein as T73996. Based on the T73996 EST sequence, 
oligonucleotides were synthesized: 1) to idemify by PCR a cDNA library that contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0266. 
A pair of PCR primers (forward and reverse) were synthesized: 
10 forward PC^ primer 5 -GTTGGATCTGGGCAACAATAAC-3' (SEQ ID NO:92) 
reverse PCR primer 5 -ATTGTTGTGCAGGCTGAGTTTAAG-3' (SEQIDNO:93) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed which had the following nucleotide 
sequence 

hybridization probe 

15 5'-GGTGGCTATACATGGATAGCAATTACCTGGACACGCTGTCCCGGG-3' (SEQ ID NO:94) 

In order to screen several libraries for a source of a full-length clone. DNA from the libixiries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0266 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. DNA 
20 sequencing of the clones isolated as described above gave the fiill-length DNA sequence for PR0266 [herein 
designated as DNA37150-1178] (SEQ ID NO:90) and the derived protein sequence for PR0266. 

The entire nucleotide sequence of DNA37150-1 178 is shown in Figure 33 (SEQ ID NO:90). Clone 
DNA37150-1178 contains a singleopen reading frame with an apparent translational initiation site at nucleotide 
positions 167-169 and ending at the stop codon after nucleotide position 2254 of SEQ ID NO:90. The predicted 
25 polypeptide precursor is 696 amino acids long (Figure 34). Clone DNA37150-1 178 has been deposited witfi 
ATCC and is assigned ATCC deposit no. ATCC 209401. 

Analysis of the amino acid sequence of the full-length PR0266 polypeptide suggests that ponions of 
it possess significant homology to the SLIT protein, thereby indicating tfiat PR0266 may be a novel leucine rich 
repeat protein. 

30 

EXAMPLE 15: Isolation of cDNA Clones Encoding Human PR0269 

A COTisensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA35705. Based on the DNA35705 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
35 the sequence of interest, and 2) for use as probes to isolate a clone of the fiiU-length coding sequence for 
PR0269. 

Forward and reverse PCR primers were synthesized: 
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forward PCR primer U l) 5'-TGGAAGGAGATGCGATGCCACCTG -3' 
(SEQ ID NO:97) 

forward PCR primer ( ■f2) S'-TGACCAGTGGGGAAGGACAG-S' (SEQ ID NO:98) 

forward PCR primer ( .O) 5 -ACAGAGCAGAGGGTGCCTTG-3' (SEQ ID NO:99) 

reverse PCR primer (.rl) 5'-TCAGGGACAAGTGGTGTCTCTCCC-3* 

5 (SEQ ID NO: 100) 

reverse PCR primer (.r2) 5'-TCAGGGAAGGAGTGTGCAGTTCTG-3' 

(SEQ ID NO: 101) 

Additionally, a synthetic oligonucleotide hybridization probe was cwtstructed from the consensus DNA35705 
sequence which had the following nucleotide sequence: 
10 hybridization probe 

5 -ACAGCTCCCGATCTCAGTTACTTGCATCGCGGACGAAATCGGCGCTCGCT-3' (SEQ ID NO: 102) 
In order to saeen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplificaUon with the PCR primer pairs identified above. A positive libraiy was then used 
to isolate clones encoding the PR0269 gene using the probe oligonucleotide and one of die PCR primers. 
15 RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0269 [herein designated as DNA38260-1180] (SEQ ID NO:95) and the derived protein sequence for 
PR0269. 

The entire nucleotide sequence of DNA38260-1 180 is shown in Figure 35 (SEQ ID NO:95). Clone 
20 DNA38260-1 180 contains a single open reading frame with an apparent transUtional initiation site at nucleotide 
positions 314-316 and ending at the stop codon at nucleotide positions 1784-1786 (Fig. 35; SEQ ID NO:95). 
The predicted polypeptide precursor is 490 amino acids long (Fig. 36). Clone DNA38260-1180 has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209397. 

Analysis of the amino acid sequence of the full-length PR0269 suggests that portions of h possess 
25 significant homology to die human thrombomodulin proteins, diereby indicating that PR0269 may possess one 
or more thrombomodulm-like domains. 

EXAMPLE 16: Isolation of cDNA Clones Encoding Hu man PR0287 

A consensus DNA sequence encoding PR0287 was assembled relative to the other identified EST 

30 sequences as described in Example 1 above, wherein the consensus sequence is designated herein as DNA28728. 
Based on the DNA28728 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA 
library thai contained the sequence of interest and for use as probes to isolate a clone of the fiill-length coding 
sequence for PR0287. 

A pair of PCR primers (forward and reverse) were synthesized: 

35 forward PCR Primer 5'-CCGATTCATAGACCTCGAGAGT-3' (SEQ ID NO: 105) 
reverse PCR Primer 5'-GTCAAGGAGTCCTCCACAATAC-3' (SEQ ID NO: 106) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28728 
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sequence which had the following nucleotide sequence 
hybridization probe 

5 ' -GTGTAC AATGGCC ATGCC A ATGGCC AGCGCATTGGCCGCTTCTGT-3 ' 
(SEQ ID NO: 107) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
5 screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0287 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0287 [herein designated as DNA39969-1185. SEQ ID NO: 103] and the derived protein sequence for 
10 PR0287, 

The entire nucleotide sequence of DNA39969-1185 is shown in Figure 37 (SEQ ID NO: 103). Clone 
DNA39969-1 185 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 307-309 and ending at the stop codon at nucleotide positions 1552-1554 (Fig. 37; SEQ ID NO: 103). 
The predicted polypeptide precursor is 415 amino acids long (Fig. 38). Clone DNA39969-1 185 has been 

15 deposited with ATCC and is assigned ATCC deposit no. ATCC 209400. 

Analysis of the amino acid sequence of the ftill-length PR0287 suggests that it may possess one or more 
procollagen C-proteinase enhancer protein precursor or procollagen C-proieinase enhancer protein-like domains. 
Based on a BLAST and FastA sequence alignment analysis of the full-length sequence. PR0287 shows nucleic 
acid sequence identity to procollagen C-proteinase enhancer protein precursor and procollagen C-proteinase 

20 enhancer protein (47 and 54%, respectively). 

EXAMPLE 17 : Isolation of cDNA Clones Encoding Human PR0214 

A consensus DNA sequence was assembled using phrap as described in Example 1 above. This 
consensus DNA sequence is designated herein as DNA28744, Based on this consensus sequence, 
25 oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the full-length coding sequence. 

In order to screen several libraries for a source of a fiilMength clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified below. A positive library was then used to 
isolate clones encoding the PR0214 gene using the probe oligonucleotide and one of the PCR primers. 
30 RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. 

A cDNA clone was sequenced in its entirety. The full length nucleotide sequence of DNA32286- 1191 
is shown in Figure 39 (SEQ ID NO: 108). DNA32286-1I91 contains a single open reading frame with an 
apparent translational initiation site at nucleotide position 103 (Fig. 39; SEQ ID NO: 108). The predicted 
polypeptide precursor is 420 amino acids long (SEQ ID NO: 109). 
35 Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0214 

polypeptide shoves amino acid sequence identity to HT protein and/or Fibulin (49% and 38%, respectively). 
The oligonucleotide sequences used in the above procedure were the following: 
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28744. p (OLI555) 

5 -CCTGGCTATCAGCAGGTGGGCTCCAAGTGTCTCGATGTGGATGAGTGTGA-3- (SEQ ID NO: 1 10) 
28744. f(OLI556) 

5'-ATTCTGCGTGAACACTGAGGGC-3' (SEQ ID NO: 111) 

28744.r (OLI557) 
5 5 • -ATCTGCTTGTAGCCCTCGGCAC-3' (SEQ ID NO: 1 12) 

EXAMPLE 18: Isolation of cDNA Clones En coding Human PR0317 

A consensus DNA sequence was assembled using phiap as described in Example 1 above, wherein the 
consensus sequence is herein designated as DNA28722. Based on this consensus sequence, oligonucleotides 
10 were synthesized: 1) to identify by PGR a cDNA library that contained the sequence of interest, and 2) for use 
.as probes to isolate a clone of the full-length coding sequence. The forward and reverse PGR primers, 
respectively, synthesized for this purpose were: 
5'-AGGACTGCCATAACTTGCCTG (OLI489) (SEQ ID NO:l 15) and 
5'-ATAGGAGTTGAAGCAGCGCTGC (OL1490) (SEQ ID NO: 116). 
15 The probe synthesized for this purpose was: 

5 -TGTGTGGACATAGACGAGTGCCGCTACCGCTACTGCCAGCACCGC (OU488) (SEQ ID NO: 117) 
mRNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PGR amplification, as per Ausubcl et al., Current Protocols in MoUcular Biology (1989). with the 
20 PCRprimer pair identified above. A positive library was then used to isolate clones containing the PR0317 gene 
using the probe oligonucleotide identified above and one of the PGR primers. 

A cDNA clone was sequenced in its emirety. The entire nucleotide sequence of DNA33461-1199 
(encoding PR0317) is shown in Figure41 (SEQ ID N0:113). Clone DNA33461-1199 contains a single open 
reading frame with an apparent translational initiation site at nucleotide positions 68-70 (Fig. 41; SEQ ID 
25 NO:113). The predicted polypeptide precursor is 366 amino acids long. The predicted signal sequence is amino 
acids 1-18 of Figure 42 (SEQ ID NO: 114). There is one predicted N-linked glycosylation site at amino acid 
residue 160. Clone DNA33461-1 199 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 
209367. 

Based on BLAST™ and FastA™ sequence alignment analysis (using the ALIGN^" computer program) 
30 of the fiiU-length PR0317sequcnce, PR0317 shows the most amino acid sequence identity to EBAF-1 (92%). 
The results also demonstrate a significant homology between hmnan PR0317 and mouse LEFTY, protein. The 
C-terminal end of the PR0317 protem cwitains many conserved sequotccs consistem with the pattern expected 
of a member of the TGF- superfamily. 

In situ expression analysis in human tissues performed as described below evidences that there is 
35 distinctly strong expression of the PR0317 polypeptide in pancreatic tissue. 
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EXAMPLE 1 9: Isolation of rn^A clon... Fnrnrfin e Hum;.p PRmni 

A consensus DNA sequence designated herein as DNA35936 was assembled using phrap as described 
m Example 1 above. Based on this consensus sequence, oligonucleotides were synthesized: 1) to identify by 
PCR a cDNA library that contained the sequence of mterest. and 2) for use as probes to isolate a Cone of the 
nill-Iengih coding sequence. 

m order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PCR a^plificaUon with the PCR primer pair identified below. A positive library was then used to 
isolate clones encoding die PRO301 gene using the p«*e oligonucleotide and one of the PCR primers 
RNA for construction of the cDNA libraries was isolated from human fetal kidney 

ppo,. ^ '"''^ -'J"-- of native sequence 

PRO301.sshowninFigure43(SEQ.DNO:..8).Clo™=DNA40628-,216containsasingleopenreadingfhm,e 
wath an apparem translationai initiation site at nucleotide positions 52-54 (Fig. 43; SEQ ID N0118) The 

predtcted polypeptide precursor is 299aminoacidslongwithapredictedmolecularweig^ 
Pl0f8.29. C>oneDNA40628-1216hasbeendepositedwithATCCandisassignedATCCdepositNo.ATCC 

Based on a BLAST and FastA sequence aligmuent analysis of the iull-.ength sequence. PRO301 shows 
am^ acid sequence identity to A33 antigen precursor (30%) and coxsackie and adenovirus receptor protein 

The oligomrcleotide sequences used in the above procedure were the following- 
20 OLm«(Sp?) ^•-^CGCGGAGCTGTGTTCTGTrrCCC.3-(SEQIDNO:,20) 

oSolSI 0)°"^^^^^^^"°"^^^^ (SEQ ID NO:121) 

OLmJ5T3lS"^^^^^ ''"^ '^^^^^^ 

OlS66°(1?9°f«7'''^''^^^ ''"^ 

5 -TTGCCTTACTCAGGTGCTAC-3' (SEQ ID N0124) 
GLI2167 (35936.r2) ^ ^ 

5 -ACTCAGCAGTGGTAGGAAAG-3' (SEQ ID NO:125) 

PXAMPLE 20 : Isolation of nnt^A ri , ^n codin^ Hnn..n PPn->o>. 

A consensus DNA sequence assembled relative to the other identified EST sequences as described in 
Example 1. wherein the consensus sequence is designated herein as DNA30845. Based on the DNA30845 
consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that conUmed the 
sequence of mterest and for use as probes to isolate a Cone of the full-length coding sequence for PR0224. 

A pau- of PCR primers (forward and reverse) were synthesized: 
fpnyai^PCI^ printer 5'-AAGrrCCAGTGCCGCACCAGTGGC-3- (SEQ ID NO 128) 
reverse PCR primer 5'-TTGGTrCCACAGCCGAGCrCGTCG-3- (SEQ ID NO- 129) 
Additi^uaiy. a synthetic oligonucleotide hybridization pn,be was constructed from the consensus DNA30845 
W sequence which bad the following nucleotide sequence 

hvbridizatinn p mhp 
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5'-GAGGAGGAGTGCAGGATTGAGCCATGTACCCAGAAAGGGCAATGCCCACC-3' (SEQ ID NO: 130) 

In order to screen several libraries for a source of a full-lengih clone. DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0224 gene using the probe oligonucleotide and one of the PGR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 

DNA sequencing of the clones isolated as described above gave the fiiU-length DNA seqtience for 
PR0224 (herein designated as DNA33221-1 133) and the derived protein sequence for PR0224. 

The entire nucleotide sequence of DNA33221-1133 is shown in Figure 45 (SEQ ID NO: 126). Clone 
DNA33221-1 133 contains a single open reading frame widi an apparent translational initiation site at nucleotide 
positions 33-35 and ending at the stop codon at nucleotide positions 879-899 (Figure 45; SEQ ID NO: 126). The 
start of a transmembrane region begins at nucleotide position 777. The predicted polypeptide precursor is 282 
amino acids long (Figure 46). Clone DNA33221-1133 has been deposited with ATCC and is assigned ATCC 

deposit no. ATCC 209263. 

Analysis of the amino acid sequence of the full-length PR0224 suggests that it has homology to very 
low-density lipoprotein receptors, apolipoprotein E receptor and chicken oocyte receptors P95. Based on a 
BLAST and FastA sequence alignmem analysis of the full-length sequence, PR0224 has amino acid idemity to 
portions of these proteins in the range from 28% to 45%. and overall identity with these protems in the range 
from 33% to 39%. 

EXAMPLE 21: Isolation of cDNA Clones E ncoding Human PR0222 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Examine 1 above, wherein the consensus sequence is designated herein as DNA28771. Based on the 
DNA28771 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA bT)raiy that 
contained the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for 
PR0222. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5'-ATCTCCTATCGCTGCTTTCCCGG-3' (SEQ ID NO:133) 
reverse PCR Primer 5'-AGCCAGGATCGCAGTAAAACTCC-3' (SEQ ID N0:134) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28771 
sequence which had the following nucleotide sequence: 
hybridization probe 

5'-ATTTAAACTTGATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCT-3' (SEQ ID N0:135) 
In order to scieen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PCR amplification with the PCR primer pair identified above. A positive Ubraty was then used to 

isolate clones encodmg the PR0222 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA Ubraries was isolated from human fetal kidney tissue. 
DNA sequencing of the clones isolated as described above gave the fiilHength DNA sequence for 

PR0222 (herein designated as DNA33107-1 135] and the derived protein sequence for PR0222. 
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The entire nucleotide sequence of DNA33 107-1 135 is shown in Figure 47 (SEQ ID NO: 131). Clone 
DNA33 107-1 135 coniains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 159-161 and ending at the stop codon at nucleotide positions 1629-1631 (Fig. 47; SEQ ID N0:131). 
The predicted polypeptide precursor is 490 amino acids long (Fig. 48). Clone DNA33107-1135 has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209251. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0222 shows 
amino acid sequence identity to mouse complementfaciorh precursor (25-26%), complement receptor (27-29%), 
mouse complement C3b receptor type 2 long form precursor (25-47%) and human hypothetical protein kiaa0247 
(40%). 



10 EXAMPLE 22: Isolation of cDNA clones Encoding PR0234 

A consensus DNA sequence was assembled (DNA30926) using phrap as described in Example 1 above. 
Based on this consensus sequence, oligonucleotides were synthesized: 1) to ideniily by PCR a cDNA library that 
contained the sequence of interest, and 2) for use as probes to isolate a clone of the fiilMength coding sequence. 
RNA for the construction of the cDNA libraries was isolated using standard isolation protocols, e.g.. 
15 AusubeUM/., Currem Protocols in Molecular Biology, from tissue or cell line sources or it was purchased from 
commercial sources (e.g., Clontech). The cDNA libraries used to isolate the cDNA clones were constructed 
by standard methods (e.g. . Ausubel ei al,) using commercially available reagents (e.g., Invitrbgen). This library 
was derived from 22 week old fetal brain tissue. 

A cDNA clone was sequenced in its entirety. The entire nucleotide sequence of PR0234 is shown in 
20 Figure 49 (SEQ ID N0:136). The predicted polypeptide precursor is 382 amino acids long and has a calculated 
molecular weight of approximately 43.1 kDa. 

The oligonucleotide sequences used in the above procedure were the following: 
30926.P (0LI826) (SEQ ID NO: 138): 5*-GTTCATTGAAAACCTCTTGCCATCT 
GATGGTGACTTCTGGATTGGGCTCA-3' 
25 30926.f (OLI827) (SEQ ID NO: 139): 5'-AAGCCAAAGAAGCCTGCAGGAGGG-3' 
30926,r (OLI828) (SEQ ID NO: 140): 5*-CAGTCCAAGCATAAAGGTCCTGGC-3' 

EXAMPLE 23: Isolation of cDNA Clones Encoding Human PRQ231 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
30 in Example 1 above, wherein the consensus sequence was designated herein as DNA30933. Based on the 
DNA30933 consensus sequence, oligonucleotides were synthesized to identify by PCR a cDNA library that 
contained the sequence of interest and for use as probes to isolate a clone of the full-length coding sequence for 
PR0231. 

Three PCR primers (two forward and one reverse) were synthesized: 
35 forward PCR primer 1 5'-CCAACTACCAAAGCTGCTGGAGCC-3' (SEQ ID NO: 143) 
forward PCR primer 2 5'-GCAGCTCTATTACCACGGGAAGGA-3' (SEQ ID NO:144) 
reverse PCR primer 5^TCCTTCCCGTGGTAATAGAGCTGC-3' (SEQ ID NO:145) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30933 
sequence which had the following nucleotide sequence 
h yl^ridiTation Probe 

5'-GGCAGAGAACCAGAGGCCGGAGGAGACTGCCTCTTTACAGCCAGG-3' (SEQ ID NO:146) 

in order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
5 screened by PGR amplification with the PGR primer pairs identified above. A positive library was then used 
to isolate clones encoding the PR0231 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR023I [herein designated as DNA34434-11391 and the derived protein sequence for PR0231. 
10 The entire nucleotide sequence of DNA34434-1 139 is shown in Figure 51 (SEQ ID NO: 141). Clone 

DNA34434-1 139 contains a single open reading frame with an apparem translational initiation site at nucleotide 
positions 173-175 and ending at the stop codon at nucleotide posiuons 1457-1459 (Fig. 51; SEQ ID N0:141). 
The predicted polypeptide precursor is 428 amino acids long (Fig. 52). Clone DNA34434-1139 has been 
deposited with ATCC on September 16. 1997 and is assigned ATCC deposit no. ATCC 209252. 
15 Analysisof theaminoacidsequenceof thefuU-lengthPR0231 suggests that it possesses 30% and31% 

amino acid identity with the human and rat prostatic acid phosphatase precursor proteins, respectively. 

KXAMPLE 24: Isolation of cDNA Clones R ncodine Human PR0229 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
20 in Example 1 above, "mis consensus sequence is herein designated DNA28762. Based on the DNA28762 
consensus sequence, oligonucleotides were synthesized: 1) to idemify by PGR a cDNA library that contained 
the sequence of inte«=st. and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0229. 

A pair of PGR primers (forward and reverse) were synthesized: 
25 f.ru,.rdPrRnrimer 5'-TTCAGCTCATCACCrrCACCrGCC-3- (SEQ ID N0:149) 
r^Prse PGR Primer 5'-GGCTCATACAAAATACCACTAGGG-3' (SEQ ID NO:150) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA28762 
sequence which had the following nucleotide sequence 
h yhridi/ation probe 

30 5-.GGGCCTCCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGT-3' (SEQ ID N0:151) 
In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0229 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 
35 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PR0229 [herein designated as DNA33 100-1 159] (SEQ ID NO:147) and the derived protein sequence for 
PR0229. 
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The entire nucleoiide sequence of DNA33100-1 159 is shown in Figure 53 (SEQ ID NO: 147). Clone 
DNA33 100-1 159 contains a single open reading frame with an apparent iransiaiional initiation site at nucleotide 
positions 98-100 and ending at the stop codon at nucleotide positions 1 139-1 141 (Figure 53). The predicted 
polypeptide precursor is 347 amino acids long (Figure 54). Clone DNA33100-1 159 has been deposited with 
ATCC and is assigned ATCC deposit no.ATCC 209377 
5 Analysis of the amino acid sequence of the full-length PR0229 polypeptide suggests that portions of 

it possess significant homology to antigen wcl.l, M130 antigen and CD6. 

EXAMPLE 25 : Isolation of cDNA Clones Encoding Human PR0238 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
10 above in Example L This consensus sequence is herein designated DNA30908. Based on the DNA30908 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0238. 

PCR primers (forward and reverse) were synthesized: 

15 forward PCR primer 1 5'-GGTGCTAAACTGGTGCTCTGTGGC-3' (SEQ ID NO: 154) 
forward PCR primer 2 5 -CAGGGCAAGATGAGC ATTCC-3 * (SEQ ID NO: 155) 
reverse PCR primer 5*-TCATACTGTTCCATCTCGGCACGC-3* (SEQ ID NO: 156) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30908 
sequence which had the following nucleotide sequence 

20 hybridization probe 

5*-AATGGTGGGGCCCTAGAAGAGCTCATCAGAGAACTCACCGCTTCTCATGC-3' (SEQ ID NO: 157) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0238 gene using the probe oligonucleotide and one of the PCR primers. 
25 RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0238 and the derived protein sequence for PR0238. 

The entire nucleotide sequence of DNA35600-1 162 is shown in Figure 55 (SEQ ID NO: 152). Clone 
DNA356(X)-1 162 contains a single open reading frame with an apparent translationai initiation site at nucleotide 
30 positions 134-136 and ending prior to the stop codon at nucleotide positions 1064-1066 (Figure 55). The 
predicted polypeptide precursor is 3 10 amino acids long (Figure 56). Clone DNA35600-1 162 has-been deposited 
with ATCC and is assigned ATCC deposit no. ATCC 209370. 

Analysis of the amino acid sequence of the full-length PR0238 polypeptide suggests that portions of 
it possess significant homology to reductase, panicularly oxidoreductase, thereby indicating diat PR0238 may 
35 be a novel reductase. 
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EXAMPLE 26 : Isolation of cDNA Clones Encoding Human PR0233 

The extracellular domain (ECD) sequences (including the secretion signal, if any) of from about 950 
known secreted proteins from the Swiss-Prot public protein database were used to search expressed sequence 
lag (EST) databases. The EST databases included public EST databases (e.g., GenBank) and a proprietary EST 
DNA database (LIFESEQ^*^. Incyte Pharmaceuticals, Palo Alto, CA). The search was performed using the 
5 computer program BLAST or BLAST2 (Altshul et al.. Methods in Enzvmology 266:460-480 (1996)) as a 
comparison of the ECD protein sequences to a 6 frame translation of the EST sequence. Those comparisons 
resulting in a BLAST score of 70 (or in some cases 90) or greater that did not encode known proteins were 
clustered and assembled into consensus DNA sequences with the program "phrap" (Phil Green, University of 
Washington. Seattle, Washington; http://bozeman.mbt,washington.edu/phrap.docs/phrap.html), 

10 An expressed sequence tag (EST) was identified by the EST database search and a consensus DNA 

sequence was assembled relative to other EST sequences using phrap. This consensus sequence is herein 
designated DNA30945, Based on the DNA30945 consensus sequence, oligonucleotides were synthesized: 1) 
to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate 
a clone of die full-length coding sequence for PR0233, 

15 Forward and reverse PCR primers were synthesized: 

forward PCR primer 5'-GGTGAAGGCAGAAATTGGAGATG-3' (SEQ ID NO: 160) 

reverse PCR primer 5'-ATCCCATGCATCAGCCTGTTTACC-3' (SEQ ID NO: 161) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30945 
sequence which had the following nucleotide sequence 

20 hybridization probe 

5'-GCTGGTGTAGTCTATACATCAGATTTGTTTGCTACACAAGATCCTCAG-3' 

(SEQ ID NO: 162) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
25 isolate clones encoding the PR0233 gene using the probe oligonucleotide. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0233 [herem designated as DNA34436-1238] (SEQ ID NO: 158) and the derived protein sequence for 
PR0233. 

30 The entire nucleotide sequence of DNA34436-1238 is shown in Figure 57 (SEQ ID NO: 158). Clone 

DNA34436-1238 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 101-103 and ending at the stop codon at nucleotide positions 1001-1003 (Figure 57). The predicted 
polypeptide precursor is 300 amino acids long (Figure 58). The full-length PR0233 protein shown in Figure 
58 has an estimated molecular weight of about 32,964 daltons and a pi of about 9.52. Clone DNA34436-1238 

35 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209523. 

Analysis of the amino acid sequence of the full-length PR0233 polypeptide suggests that portions of 
it possess significant homology to reductase proteins, diereby indicating that PR0233 may be a novel reductase. 
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EXAMPLE 27: Isolation of c DNA Clones Encoding Human PRQ223 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA30836. Based on the DNA30836 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0223. 

PCR primer pairs (one forward and two reverse) were synthesized: 
forward PCR primer 5'-TTCCATGCCACCTAAGGGAGACTC-3' (SEQ ID NO:165) 

reverse PCR primer 1 5'-TGGATGAGGTGTGCAATGGCTGGC-3' (SEQ ID NO: 166) 
reverse PCR primer 2 5*-AGCTCTCAGAGGCTGGTCATAGGG-3' (SEQ ID NO: 167) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30836 
sequence which had the following nucleotide sequence 
hybridization probe 

5'-GTCGGCCCTTTCCCAGGACTGAACATGAAGAGTTATGCCGGCTTCCTCAC-3' (SEQ ID NO:168) 
In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 

isolate clones encoding the PR0223 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 
DNA sequencing of the clones isolated as described above gave the fiilMength DNA sequence for 

PR0223 [herein designated as DNA33206-1165] (SEQ ID NO: 163) and the derived protein sequence for 

PR0223. 

The entire nucleotide sequence of DNA332G6-1 165 is shown in Figure 59 (SEQ ID NO: 163). Clone 
DNA33206-1 165 contains a single open reading frame with an apparent iranslational initiation site at nucleotide 
positions 97-99 and ending at the stop codon at nucleotide positions 1525-1527 (Figure 59). The predicted 
polypeptide precursor is 476 amino acids long (Figure 60). Clone DNA33206-1 165 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209372. 

Analysis of the amino acid sequence of the lull-length PR0223 polypeptide suggests that it possesses 
significant homology to various serine carboxypeptidase proteins, thereby indicating that PR0223 may be a novel 
serine carboxypeptidase. 

EXAMPLE 28 : Isolation of cDNA Clones Encoding Human PRQ235 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example I above. This consensus sequence is herein designated "DNA30927". Based on the DNA30927 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0235. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5'-TGGAATACCGCCTCCTGCAG-3' (SEQ ID NO: 171) 
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».v.r^PCRmin.er 5'-CTTCTGCCCTTTGGAGAAGATGGC-3- (SEQ ID NO: 172) 
Additionally, a syndetic oligonucleotide hybridization probe was constructed from the consensus DNA30927 
sequence whidi had the following nucleotide sequence 
hy^vfiriivation probe 

5--GGACTCACTGGCCCAGGCCTTCAATATCACCAGCCAGGACGAT-3- (SEQ ID NO:173) 

5 m order to screen several libraries for a source of a full-length clone. DNA from the libraries was 

screened by PGR amplification with the PGR primer patr identified above. A positive libran^ was then used to 

isolate clones encoding the PR0235 gene using the probe oligonucleotide and one of the PGR primers. 

RNA for constmction of the cDNA libraries was isolated from human fetal liver tissue. 

DNA sequencing of the clones isolated as described above gave the fuU-length DNA sequence for 

. - .J nMAWM iifiTl ^SEO ID NO:169) and the derived protein sequence for 
10 PR0235 [herein designated as ON A35558- 11671 (Htui lu ix^.i^i 

PR0235. 

The entire nucleotide sequence of DNA35558-1167 is shown in Figure 61 (SEQ ID NO: 169). Glone 
DN A35558. 1 167 contains a single open reading frame with an apparent translational initiation site at nudeot.de 
positions 667-669 and ending at the stop codon at nucleotide positions 2323-2325 (Figure 61). The predicted 
15 polypeptide precursor is 552 amino acids long (Figure 62). Glone DNA35558-1167 has been deposited with 
ATCC and is assigned ATCG deposit no. 209374. 

Analysis of the amino acid sequence of the full-length PR0235 polypeptide suggests that portions of 
itpossesssignificanthomologyto thehuman. mouse and X.nop«.plexinprotein. thereby iiKlica^^^ 

may be a novel plexin protein. 

20 

P^^^K^oo. .c.i.,i.n ofcDNA r-.»n.c F.r.ndina Hum.n PF0736 and Human PR0262 

Consensus DNA sequences were assembled relative to other EST sequences using phrap as described 
in Example 1 above. These consensus sequences are herein designated DNA30901 and DNA30847. Basedon 
the DNA3O901 and DNA30847 consensus sequences, oligonucleotides were synthesized: 1) to identify by PGR 
25 a CDNA Ubrary that contained the sequence of interest, and 2) for use as probes to isolate a done of the full- 
length coding sequence for PR0236 and PR0262. respectively. 

Based upon the DNA30901 consensus sequence, a pair of PGR primers (forward and reverse) were 

synthesized: 

W.rd PGR primer 5 -TGGCTACTCCAAGACCCTGGGATG-3- (SEQ ID NO: 178) 
30 r.v.r.ePCRt,rimer 5 -TGGAGAAATCCCCrrGCTCAGCCC-3- (SEQ ID NO: 179) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30901 
sequence which had the following nucleotide sequence 

5.-GGGCTTCACCGAAGCAGTGGACCTrrATrTTGACCACCTGATGTCCAGGG.3' (SEQ ID NO:180) 
35 Based upon the DNA30847 consensus sequence, a pair of PGR primers (forward and reverse) weie 

synthesized: 

.o^.»tPrR Primer 5--CCAGCTATGACTATGATGCACC-3- (SEQIDNO:181) 
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reverse PCR primer 5 -TGGCACCCAGAATGGTGTTGGCTC-3* (SEQ ID NO:182) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30847 
sequence which had the following nucleotide sequence 
hybridization prohe 

5*-CGAGATGTCATCAGCAAGTTCCAGGAAGTTCCTTTGGGACCnTACCTCC-3" (SEQ ID NO:183) 
5 In order to screen several libraries for a source of full-length clones, DNA from die libraries was 

screened by PCR amplification with the PCR primer pairs identified above. Positive libraries were then used 
to isolate clones encoding the PR0236 and PR0262 genes using tiic probe oligonucleotides and one of the PCR 
primers. 

RN A for construction of the cDNA libraries was isolated from human fetal lung tissue for PR0236 and 
10 human fetal liver tissue for PR0262. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0236 [herein designated as DNA35599-1 168] (SEQ ID NO: 174). the derived protein sequence for PR0236. 
the fiill-length DNA sequence for PR0262 [herein designated as DNA36992-1 168] (SEQ ID NO: 176) and the 
derived protein sequence for PR0262. 

The entire nucleotide sequence of DNA35599-1168 is shown in Figure 63 (SEQ ID NO:174). Clone 
DNA35599-1 168 contains a single open reading frame with an apparem translational initiation site at nucleotide 
positions 69-71 and ending at the stop codon at nucleotide positions 1977-1979 (Figure 63). The predicted 
polypeptide precursor is 636 amino acids long (Figure 64). Clone DNA35599-1 168 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209373. 

The entire nucleotide sequence of DNA36992-1 168 is shown in Figure 65 (SEQ ID NO: 176). Clone 
DNA36992-1 168 contains a single open reading frame with an apparem translational initiation site at nucleotide 
positions 240-242 and ending at the stop codon at nucleotide positions 2202-2204 (Figure 65). The predicted 
polypeptide precursor is 654 amino acids long (Figure 66). Clone DNA36992-1168 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209382. 

Analysis of the amino acid sequence of die fiiU-lengfli PR0236 and PR0262 polypeptides suggests that 
portions of those polypeptides possess significant homology to P-galactosidase proteins derived from various 
sources, thereby indicating that PR0236 and PR0262 may be novel P-galactosidase homologs. 
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EXAMPLE 30: Isolation of cDNA Clones Encodine Human PR0239 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA30909. Based on the DNA30909 
consensus sequence, oligonucleotides were synthesized: 1) to idemify by PCR a cDNA library diat contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0239. 

A pair of PCR primers (forward and reverse) were synthesized: 
forwjiRj PCR PTjiper 5'-CCTCCCTCTATTACCCATGTC-3' (SEQ ID NO: 186) 

reverse PCl^ primer 5'-GACCAACTTTCTCTGGGAGTGAGG-3' (SEQ ID NO:187) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30909 
sequence which had the following nucleotide sequence 
hyhridization probe 

5'-GTCACTTrATTTCTCTAACAACAAGCTCGAATCCTTACCAGTGGCAG-3' 
(SEQIDNO:188) 

5 In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 

screened by PCR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0239 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
10 PR0239 [herein designated as DNA34407-1169] (SEQ ID NO: 184) and the derived protein sequence for 
PR0239. 

The entire nucleotide sequence of DNA344Cr7-n69 is shown in Figure 67 (SEQ ID NO:184). Clone 
DN A34407-1169 contains a single open reading frame with an apparem translational initiation site at nucleotide 
positions 72-74 and ending at the stop codon at nucleotide positions 1575-1577 (Figure 67). The predicted 
15 polypeptide precursor is 501 amino acids long (Figure 68). Clone DNA34407-1 169 has been deposited with 
ATCC and is assigned ATCC deposit no.ATCC 209383. 

Analysis of the amino acid sequence of the full-length PR0239 polypeptide suggests that portions of 
it possess significant homology to the densin protein, thereby indicating that PR0239 may be a novel molecule 
in the densin family. 

20 

EXAMPLE 31: Isolation of cDNA Clones E ncoding Human PR0257 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. Hiis consensus sequence is herein designated DNA28731. Based on the DNA28731 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
25 die sequence of interest, and 2) for use as probes to isolate a clone of the fuU-lengtii coding sequence for 
PR0257. 

A pair of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5'-TCTCTATTCCAAACTGTGGCG-3' (SEQ ID NO:191) 
reverse PCR primer 5'-TTTGATGACGATTCGAAGGTGG-3' (SEQ ID NO: 192) 
30 Additionally, a syntiietic oligonucleotide hybridization probe was constructed from the consensus DNA28731 
sequence which had the following nucleotide sequence 
hybridization probe 

5'-GGAAGGATCCTTCACCAGCCCCAATTACCCAAAGCCGCATCCTGAGC-3' (SEQ ID NO: 193) 

In order to screen several libraries for a source of a fidl-lengtii done. DNA fix)m the Ubraries was 
35 screened by PCR ampUfication with the PCR primer pair identified above. A positive library was tiien used to 
isolate clones encoding the PR0257 gene using the probe oligonucleotide and one of flie PCR primers. 
RNA for construction of die cDNA libraries was Isolated from human fetal kidney tissue. 
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DNA sequencing of the clones isolated as described above gave the ftill-Icngth DNA sequence for 
PR0257 (herein designated as DNA3584I-1 173 (SEQ ID NO:189) and the derived protein sequence for 
PR0257. 

The entire nucleotide sequence of DNA3584M 173 is shown in Figure 69 (SEQ ID NO: 189). Clone 
DNA3584M 173 contains a single open reading frame with an apparent translations initiation site at nucleotide 
5 positions 964-966 and ending at the stop codon at nucleotide positions 2785-2787 (Figure 69). The predicted 
polypeptide precursor is 607 amino acids long (Figure 70). Clone DNA3584M173 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209403. 

Analysis of the amino acid sequence of the full-length PR0257 polypeptide suggests that portions of 
it possess significant homology to the ebnerin protein, thereby indicating that PR0257 may be a novel protein 
10 member related to the ebnerin protein. 

EXAMPLE 32: Isolation of cDNA Clones Encoding Human PR026Q 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA30834. Based on the DNA30834 
15 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PRO260. 

PCR primers (forward and two reverse) were synthesized: 
forward PCR primer: 5'-TGGTTTGACCAGGCCAAGTTCGG-3' (SEQ ID NO: 196); 
20 reverse PCR primer A: 5^-GGATTCATCCTCAAGGAAGAGCGG-3' (SEQ ID NO: 197); and 
reverse PCR primer R: 5*AACTTGCAGCATCAGCCACTCTGC-3' (SEQ ID NO: 198) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30834 
sequence which had the following nucleotide sequence: 
hybridization probe: 

25 5'-rrCCGTGCCCAGCTTCGGTAGCGAGTGGTTCTGGTGGTATTGGCA-3' (SEQ ID NO: 199) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PRO260 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 
30 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PRO260 [herein designated as DNA33470-1175] (SEQ ID NO: 194) and the derived protein- sequence for 
PRO260. 

The entire nucleotide sequence of DNA33470-1175 is shown in Figure 71 (SEQ ID NO: 194). Clone 
DNA33470-1175 contains a single open reading frame with an apparent n-anslational initiation site at nucleotide 
35 positions 67-69 and ending at the stop codon 1468-1470 (see Figure 71), The predicted polypeptide precursor 
is 467 amino acids long (Figure 72). Clone DNA33470-1 175 has been deposited with ATCC and is assigned 
ATCC deposit no. ATCC 209398. 
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Analysis of ihe amino acid sequence of the full-length PRO260 polypeptide suggests that portions of 
it possess significant homology to the alpha-l-fucosidase precursor, thereby indicating that PRO260 may be a 
novel fxicosidase. 

EXAMPLE 33: Isolation of cDNA Clones Encoding H uman PR0263 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA30914. Based on the DNA30914 
consensus sequence, oligonucleotides were synthesized: 1) to idemify by PGR a cDNA library that contained 
the sequence of imerest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0263. 

PGR primers (tow forward and one reverse) were synthesized: 
fnnvard PGR primer 1: 5'.GAGCTTTCCATCCAGGTGTGATGG-3' (SEQ ID NO:202); 
forward PGR primer 2: 5'-GTCAGTGACAGTAGGTAGTGGG-3' (SEQIDNO:203); reverse PGR primer: 

5 -TGGAGCAGGAGGAGTAGTAGTAGG-3' (SEQ ID NO:204) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30914 
sequence which had the following nucleotide sequence: 
hvbridization probe: 

5'-AGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAAGTT-3' (SEQ ID NO:205) 
In order to screen several libraries for a source of a full-length done. DNA from the libraries was 

screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 

isolate clones encoding the PR0263 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue, 
DNA sequencing of the cloiies isolated as described above gave the full-length DNA sequence for 

PR0263 [herein designated as DNA34431-1177] (SEQ ID NO:200) and the derived protein sequence for 

PR0263. 

The entire nucleotide sequence of DNA3443M 177 is shown in Figure 73 (SEQ ID NO:200). Glone 
DNA3443 1-1 177 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 160-162 of SEQ ID NO:200 and ending at the stop codon after the nucleotide at position 1126-1128 
of SEQ ID NO:200 (Figure 73). The predicted polypeptide precursor is 322 amino acids long (Figure 74). 
Glone DNA34431-1177 has been deposited with ATCC and is assigned ATCC deposit no. ATGG 209399. 

Analysis of the amino acid sequence of the full-length PR0263 polypeptide suggests that portions of 
it possess significant homology to GD44 antigen, thereby indicating that PR0263 may be a novel cell surface 
adhesion molecule. 

EXAMPLE 34: Isolation of cD NA Clones Encoding Human PRO270 

A consensus DNA sequence was assembled relative to the other identified EST sequences as described 
in Example 1 above, wherein the consensus sequence was designated herem as DNA35712. Based on the 
DNA35712 consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that 
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contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence 
for PRO270. Forward and reverse PCR primers were synthesized: 

forward PCR primer ( fl) 5*-GCTTGGATATTCGCATGGGCCTAC-3' (SEQ ID NO:208) 

forward PCR primer (.f2) 5 -TGGAGACAATATCCCTGAGG-3' (SEQ ID NO:209) 

reverse PCR primer (.rl) 5 -AACAGTTGGCCACAGCATGGCAGG-3' (SEQ ID NO:210) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35712 
sequence which had the following nucleotide sequence 
hybridization probe 

5*-CCATTGATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTGGAG-3' 
(SEQ ID N0:211) 

In order to screen several libraries for a source of a fulMength clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PRO270 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for consuiiction of the cDNA libraries was isolated from human fetal lung tissue. 
DNA sequencing of the clones isolated as described above gave the ftill-lengih DNA sequence for 
15 PRO270 [herein designated as DNA39510-1181] (SEQ ID NO:206) and the derived protein sequence for 
PRO270. 

The entire nucleotide sequence of DNA39510-1181 is shown in Figure 75 (SEQ ID NO:206), Clone 
DNA395 10^11 81 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 3-5 and ending at the stop codon at nucleotide positions 891-893 (Fig. 75; SEQ ID NO:206). The 
20 predicted polypeptide precursor is 296 amino acids long (Fig. 76). Clone DNA39510-1 181 has been deposited 
with ATCC and is assigned ATCC deposit no. ATCC 209392. 

Analysis of the amino acid sequence of the fulMength PRO270 suggests that portions of it possess 
significant homology to the thioredoxin-protein. thereby indicating that the PRO270 protein may be a novel 
member of the thioredoxin family. 

25 

EXAMPLE 35: Isolation of cDNA Clones Encoding Human PRQ271 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA35737. Based on the DNA35737 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-lengtfi coding sequence for 
PR0271. 

Forward and reverse PCR primers were synthesized: 
forward PCR primer 1 5'-TGCTTCGCTACTGCCCTC-3' (SEQ ID NO:214) 
forward PCR primer 2 5'-TTCCCTTGTGGGTTGGAG-3* (SEQ ID NO:215) 
35 forward PCR primer 3 5'-AGGGCTGGAAGCCAGTTC-3' (SEQ ID NO:216) 
reverse PCR primer 1 5'.AGCCAGTGAGGAAATGCG-3' (SEQ ID NO:217) 
reverse PCR primer 2 5'-TGTCCAAAGTACACACACCTGAGG-3' (SEQ ID NO:218) 



30 



1157 



wo 00/15796 PCT/US99/21090 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35737 
sequence which had the following nucleotide sequence 
hyh^jdization probe 

5'.GATCK:CACGATCGCCAAGGTGGGACAGCTCTTTGCCGCCTGGAAG-3' (SEQ id N0:219) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
5 screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0271 gene using the probe oligonucleotide and one of the PGR primera. 
RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0271 [herein designated as DNA39423-11821 (SEQ ID NO:212) and the derived protein sequence for 
10 PR0271. 

The entire nucleotide sequence of DNA39423-1 182 is shown in Figure 77 (SEQ ID NO:212). Clone 
DNA39423-1 182 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 10M03 and ending at the stop codon at nucleotide positions 1 181-1183 (Figure 77). The predicted 
polypeptide precursor is 360 amino acids long (Figure 78). Clone DNA39423-1 182 has been deposited with 
15 ATCC and is assigned ATCC deposit no. ATCC 209387. 

Analysis of the amino acid sequence of the full-length PR0271 polypeptide suggests that it possess 
significant homology to the proteoglycan link protein, thereby indicating that PR0271 may be a link protein 
homolog. 

20 EXAMPLE 36 : Isolation of cDNA Clones E ncoding Human PR0272 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA36460. Based on the DNA36460 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained 
the sequence of interest^ and 2) for use as probes to isolate a clone of the full-length coding sequence for 

25 PR0272. 

Forward and reverse PGR primers were synthesized: 
forward PCRorimer (.fl) 5'-CGCAGGCCCTCATGGCCAGG-3' (SEQ ID NO:222) 

forward PCR primer (.f2) 5'-GAAATCCTGGGTAATTGG-3* (SEQ ID NO:223) 

reverse PGR primer 5 -GTGCGCGGTGCTCACAGCTCATC-3' (SEQ ID NO:224) 

30 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA36460 
sequence which had the following nucleotide sequence 
hybridization probe 

5*-CCCCCCTGAGCGACGCTCCCCCATGATGACGCCCACGGGAACTTC-3' (SEQ ID NO:225) 

In order to screen several libraries for a source of a foil-length clone, DNA from the libraries was 
35 screened by PGR amplification with the PGR primer pairs identified above. A positive library was then used 

to isolate clones encoding the PR0272 gene using the probe oligonucleotide and one of the PGR primers, 
RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. 
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DNA sequencing of ihe clones isolated as described above gave the ftill-Iength DNA sequence for 
PR0272 [herein designated as DNA40620-1I83] (SEQ ID NO:220) and the derived protein sequence for 
PR0272, 

The entire nucleotide sequence of DNA40620-1 183 is shown in Figure 79 (SEQ ID NO:220). Clone 
DNA40620-1 183 contains a single open reading frame with an apparent iranslational initiation site at nucleotide 
5 positions 35-37 and ending at the stop codon at nucleotide positions 1019-1021 (Figure 79). The predicted 
polypeptide precursor is 328 amino acids long (Figure 80). Clone DNA40620-1183 has been deposited with 
ATCC and is assigned ATCC deposit no, ATCC 209388. 

Analysis of the amino acid sequence of the full-length PR0272 polypeptide suggests that portions of 
it possess significant homology to the human and mouse reticulocalbin proteins, respectively, thereby indicating 
10 that PR0272 may be a novel reticulocalbin protein. 

EXAMPLE 37: Isolation of cDNA Clones Encoding Human PRQ294 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA35731. Based on the DNA35731 
15 consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0294. 

Forward and reverse PCR primers were synthesized: 
forward PGR primer (.fl) 5'-TGGTCTCGCACACCGATC-3' (SEQ ID NO:228) 

20 forward PCR primer (.12) 5^CTGCTGTCCACAGGGGAG-3' (SEQ ID NO:229) 

forward PCR primer (.f3) 5'.CCTTGAAGCATACTGCTC-3' (SEQ ID NO:230) 

forward PC^ primer Cf4) 5'.GAGATAGCAATTTCCGCC-3' (SEQ ID NO:231) 

reverse PCR primer (.rl) 5'-TTCCTCAAGAGGGCAGCC-3' (SEQ ID NO:232) 

reverse PCR primer (.r2) 5'-CTTGGCACCAATGTCCGAGATTTC-3* 

25 (SEQ ID NO:233) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35731 
sequence which had the following nucleotide sequence 
hybridization probe 

5'-GCTCTGAGGAAGGTGACGCGCGGGGCCTCCGAACCCTTGGCCTTG-3' 
30 (SEQ ID NO:234) 

In order to screen several libraries for a source of a flill-lengih clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pairs identified above. A positive library was then used 
to isolate clones encoding the PR0294 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. 
35 DNA sequencing of the clones isolated as described above gave the full-leiigth DNA sequence for 

PR0294 [herem designated as DNA40604-1187] (SEQ ID NO:226) and the derived protein sequence for 
PR0294. 
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The entire nucleotide sequence of DNA40604-1187 is shown in Figure 81 (SEQ ID NO:226). Clone 
DNA40604-1 187 contains a single open reading frame with an apparent iranslational initiation site at nucleotide 
positions 396-398 and ending at the stop codon at nucleotide positions 2046-2048 (Figure 81). The predicted 
polypeptide precursor is 550 amino acids long (Figure 82). Clone DNA40604-1187 has been deposited with 
ATCC and is assigned ATCC deposit no. 209394. 
5 Analysis of the amino acid sequence of the full-length PR0294 polypeptide suggests that portions of 

it possess significant homology to portions of various collagen proteins, thereby indicating that PR0294 may 
be coUagen-like molecule. 

EXAMPLE 38 : Isolation of cDNA Clones Encoding Human PR0295 
10 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 

in Example 1 above. This consensus sequence is herein designated DNA35814. Based on the DNA35814 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0295. 

15 Forward and reverse PCR primers were synthesized: 

forward PCR primer ( .fl) 5'-GCAGAGCGGAGATC3CAGCGGCTTG-3' 
(SEQ ID NO:238) 

forward PCR primer ( .f2) 5'-CCCAGCATGTACTGCCAG-3' (SEQ ID NO:239) 

forward PCR primer ( .O) 5'-TTGGCAGCTTCATGGAGG-3' (SEQ ID NO:240) 

20 forward PCR primer ( .f4) 5'-CCTGGGCAAAAATGCAAC-3' (SEQ ID NO:241) 

reverse PCR primer (.rl) 5 -CTCCAGCTCCTGGCGCACCTCCTC-3* (SEQ ID NO:242) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35814 
sequence which had the following nucleotide sequence 
hybridization probe 

25 5'-GGCTCTCAGCTACCGCGCAGGAGCGAGGCCACCCTCAATGAGATG-3' 
(SEQ ID NO:243) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pairs identified above. A positive library was then used 
to isolate clones encoding the PR0295 gene using the probe oligonucleotide and one of the PCR primers. 
30 RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0295 [herein designated as DNA38268-n88) (SEQ ID NO:235) and the derived protein sequence for 
PR0295. 

The entire nucleotide sequence of DNA38268-1188 is shown in Figure 83 (SEQ ID NO:235). Clone 
35 DN A38268- 1 188 contams a single open reading frame with an apparent translational initiation site at nucleotide 
positions 153-155 and ending at the stop codon at nucleotide positions 1202-1204 (Figure 83). The predicted 
polypeptide precursor is 350 amino acids long (Figure 84). Clone DNA38268-1188 has been deposited with 
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ATCC and is assigned ATCC deposit no. 209421. 

Analysis of ihe amino acid sequence of the full-lengtli PR0295 polypeptide suggests that portions of 
it possess significant homology to the iniegrin proteins, thereby indicating that PR0295 may be a novel integrin. 

pXAMPLE 39: Isolation of cDNA Clones Encoding Human PRQ293 

The extracellular domain (ECD) sequences (including the secretion signal, if any) of from about 950 
known secreted proteins from the Swiss-Proi public protein database were used to search expressed sequence 
tag (EST) databases. The EST databases included public EST databases (e.g. . GenBank) and a proprietary EST 
DNA database (LIFESEQ™. Incyte Pharmaceuticals. Palo Alto, CA). The search was performed using the 
computer program BLAST or BLAST2 (Ahshul et al.. Methods in Enzvmolo p Y 266:460-480 (1996)) as a 
comparison of the ECD protein sequences to a 6. frame translation of the EST sequence. Those comparisons 
resulting in a BLAST score of 70 (or in some cases 90) or greater that did not encode known proteins were 
clustered and assembled into consensus DNA sequences wirfi the program "phrap" (Phil Green, University of 
Washington. Seattle. Washington; hitp://bozeman.mbt.washington.edu/phrap.docs/phrap.html). 

Based on an expression tag sequence designated herein as TO8294 identified in the above analysis. 
15 oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0293. 

A pair of PGR primers (forward and reverse) were synthesized: 
fonvard PGR primer 5'-AACAAGGTAAGATGCGATGGTG-3' (SEQ ID NO:246) 
reverse PGR primer 5'-AAAGTTGTGGATGGAGAGGAGGTG-3' (SEQ ID NO: 247) 
20 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the expression sequence tag 
which had the following nucleotide sequence 
hybridization prohe 

5'-AGGGGCTGCAAAGCCTGGAGAGCCTCTCCTTCTATGAGAAGGAGG-3' (SEQ ID NO:248) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
25 screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0293 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0293 [herein designated as DNA3715i-1193] (SEQ ID NO:244) and the derived protem sequence for 
30 PR0293. 

The entire nucleotide sequence of DNA37151-1 193 is shown in Figure 85 (SEQ ID NO;244). Glone 
DNA37151-1 193 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 881-883 and ending at the stop codon after nucleotide position 3019 of SEQ ID NO:244, Figure 85). 
The predicted polypeptide precursor is 713 amino acids long (Figure 86). Glone DNA37151-1193 has been 
35 deposited with ATGC and is assigned ATGG deposit no. ATGG 209393. 

Analysis of the amino acid sequence of the ftill-length PR0293 polypeptide suggests that portions of 
it possess significant homology to the NLRR proteins, thereby indicating that PR0293 may be a novel NLRR 
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protein. 

EXAMPLE 40 : Isolation of cDNA Clones Encoding Human PR0247 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA33480. Based on the DNA33480 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0247. 

A pair of PGR primers (forward and reverse) were synthesized: 
forward PGR primer 5'.CAACAATGAGGGCACCAAGC-3' (SEQ ID NO:251) 
reverse PGR primer 5'-GATGGCTAGGTTCTGGAGGTTCTG-3' (SEQ ID NO:252) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA33480 expression 
sequence tag which had the following nucleotide sequence 
hybridization probe 

5*-CAACCTGCAGGAGATTGACCTCAAGGACAACAAGGTGAAGACGATCG-3' (SEQ ID NO:253) 

In order to screen several libraries for a source of a ftill-length clone, DNA from the libraries was 

screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 

isolate clones encoding the PR0247 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. 
DNA sequencing of the clones isolated as described above gave the ftill-length DNA sequence for 

PR0247 [herein designated as DNA35673-1201] (SEQ ID NO:249) and the derived protein sequence for 

PR0247. 

The entire nucleotide sequence of DNA35673-1201 is shovm m Figure 89 (SEQ ID NO:249). Clone 
DNA35673-1201 contains a single open reading frame with an apparent iranslational mitiation site at nucleotide 
positions 80-82 of SEQ ID NO:249 and ending at the stop codon after nucleotide position 1717 of SEQ ID 
NO:249 (Figure 89). The predicted polypeptide precursor is 546 amino acids long (Figure 88), Clone 
DNA35673-1201 has been deposited with ATGG and is assigned ATCC deposit no. 209418. 

Analysis of the amino acid sequence of the full-length PR0247 polypeptide suggests that portions of 
it possess significant homology to the densin molecule and KIAA0231 , thereby indicating that PRG247 may be 
a novel leucine rich repeat protein. 

EXAMPLE 41 : Isolation of cDNA Clones Encoding Human PRQ302. PR03Q3. PRO304, PRO307 and 
PR0343 

Consensus DNA sequences were assembled relative to other EST sequences using phrap as described 
in Example 1 above. These consensus sequences are herein designated DNA35953, DNA35955. DNA35958, 
DNA37160 and DNA30895. Based on the DNA35953 consensus sequence, oligonucleotides were synthesized: 
1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate 
a clone of the full-length codmg sequence for PRO302. 
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PGR primers (forward and reverse) were synthesized: 
forward PGR primer 1 5'-GTGCGGAAGGATGCGTAGATGTTC-3' (SEQ ID NO:264) 
forward PGR primer 2 5'-GCAGAGGTGTCTAAGGTTG-3' (SEQ ID NO:265) 
reverse PC^ primer 5'-AGCTCTAGACCAATGGCAGCTTCC-3' (SEQ ID NO:266) 

Also, a syniheiic oligonucleotide hybridization probe was constructed from the consensus DNA35953 sequence 
which had the following nucleotide sequence 
hybridization probe 

5'-GCCACCAACTCCTGCAAGAACTTCTCAGAACTGCCCCTGGTCATG-3' (SEQ ID NO:267) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PGR amplification with the PGR primer pairs identified above. A positive library was then used 

to isolate clones encoding the PRO302 gene using, the probe oligonucleotide and one of the PGR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue (LIB228). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PRO302 [herein designated as DNA40370.1217J (SEQ ID NO:254) and the derived protein sequence for 

PRO302. 

The entire nucleotide sequence of DNA40370-1217 is shown in Figure 89 (SEQ ID NO:254). Clone 
DNA40370-1217 contains a single open reading frame with an apparent iranslational initiation site at nucleotide 
positions 34-36 and ending at the stop codon at nucleotide positions 1390-1392 (Figure 89). The predicted 
polypeptide precursor is 452 amino acids long (Figure 90). Various unique aspects of the PRO302 protein are 
shown in Figure 90, Clone DNA40370-1217 has been deposited with die ATGC on November 21, 1997 and 
is assigned ATGC deposit no. ATCC 209485. 

Based on the DNA35955 consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR 
a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
length coding sequence for PRO303. 

A pair of PGR primers (forward and reverse) were synthesized: 
forward PGR primer 5'-GGGGAATTCAGGCTATGACATTGCC-3' (SEQ ID NO:268) 
reverse PGR primer 5 -GAATGGCCTGGAAGCATCAAGTGG-3' (SEQ ID NO:269) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35955 
sequence which had the following nucleotide sequence: 
hybridization probe 

5'-GCAGCTGTCACCTACAGTAAACACATCCAGCGCATCTGTCTCCAGGGCTC-3' (SEQ ID NO:270) 
In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PGR amplification with the PGR primer pairs identified above. A positive library was then used 

to isolate clones encoding the PRO303 gene using the probe oligonucleotide and one of the PGR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal lung tissue (LIB25). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 

PRO303 [herein designated as DNA42551-1217] (SEQ ID NO:256) and the derived protein sequence for 

PRO303. 
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The entire nucleotide sequence of DNA4255M217 is shown in Figure 91 (SEQ ID NO:256). Clone 
DNA42551-1217 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 20-22 and ending at the stop codon at nucleotide positions 962-964 (Figure 91). The predicted 
polypeptide precursor is 314 amino acids long (Figure 92). Various unique aspects of the PRO303 protein are 
shown in Figure 92. Clone DNA42551-1217 has been deposited on November 21, 1997 with the ATCC and 
is assigned ATCC deposit no. ATCC 209483. 

Based on the DNA35958 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR 
a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
length coding sequence for PRO304. 

Pairs of PCR primers (forward and reverse) were synthesized: 
forward PCR primer 1 5'-GCGGAAGGGCAGAATGGGACTCCAAG-3' (SEQ ID NO:271) 
forward PCR primer 2 5'-CAGCCCTGCCACATGTGC-3' (SEQ ID NO:272) 
forward PCR primer 3 5'-TACTGGGTGGTCAGCAAC-3' (SEQ ID NO:273) 
reverse PCR primer 5'-GGCGAAGAGCAGGGTGAGACCCCG-3' (SEQ ID NO:274) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35958 
sequence which had the following nucleotide sequence 
hybridization probe 

5'-GCCCTCATCCTCTCTGGCAAATGCAGTTACAGCCCGGAGCCCGAC-3' (SEQ ID NO:275) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 

screened by PCR amplification with the PCR primer pairs identified above. A positive library was then used 

to isolate clones encoding the PRO304 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from 22 week human fetal bram tissue 

(UB153). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PRO304 [herein designated as DNA39520-1217] (SEQ ID NO:258) and the derived protein sequence for 
PRO304. 

The entire nucleotide sequence of DNA39520-12I7 is shown in Figure 93 (SEQ ID NO;258). Clone 
DNA39520-1217 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 34-36 and ending at the stop codon at nucleotide positions 1702-1704 (Figure 93). The predicted 
polypeptide precursor is 556 amino acids long (Figure 94). Various unique aspects of the PRO304 protein are 
shown in Figure 94. Clone DNA39520-1217 has been deposited with ATCC on November 21, 1997 and is 
assigned ATCC deposh no. ATCC 209482. 

Based on the DNA37160 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR 
a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
length coding sequence for PRO307. 

Paks of PCR primers (forward and reverse) were synthesized: 
forward PCR Primer 1 5'-GGGCAGGGATTCCAGGGCTCC-3* (SEQ ID NO:276) 
forward PCR primer 2 5*-GGCTATGACAGCAGGTTC.3' (SEQ ID NO:277) 
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forward PCR primer 5--TGACAATGACCGACCAGG-3' (SEQ ID NO:278) 
rgversg PGR primer 5'-GCATCGCATTGCTGGTAGAGCAAG-3- (SEQ ID NO:279) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA37160 
sequence which had the following nucleotide sequence 

hvbridizaiion prohe 

5 -TTACAGTGCCCCCTGGAAACCCACTTGGCCTGCATACCGCCTCCC-3' (SEQ ID NO:280) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pairs idemified above. A positive library was then used 
to isolate clones encoding the PRO307 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue (LIB229). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PRO307 [herein designated as DNA41225-12n) (SEQ ID NO:260) and the derived protein sequence for 
PRO307. 

The entire nucleotide sequence of DNA41225-1217 is shown in Figure 95 (SEQ ID NO:260). Clone 
DNA41225-1217 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 92-94 aiKl ending at the stop codon at micleotide positions 1241-1243 (Figure 95). The predicted 
polypeptide precursor is 383 amino acids long (Figure 96). Various unique aspects of the PRO307 protein are 
shown in Figure 96. Clone DNA41225-1217 has been deposited with ATCC on November 21. 1997 and is 
assigned ATCC deposit no. ATCC 209491. 

Based on the DNA30895 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR 
a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
length coding sequence for PR0343. 

A pair of PCR primers (forward and reverse) were synthesized: 

f9rwar<l PCR primer 5'-CGTCTCGAGCGCTCCATACAGTrCCCTTGCCCCA-3- (SEQ ID NO:281) 
rgver^ PCR ppin^ 

' 5-TGGAGGGGGAGCGGGATGCTTGTCTGGGCGACTCCGGGGGCC 
CCCTCATGTGCCAGGTGGA-3' (SEQ ID NO:282) 

Additionally, a synthetic oligonucleotide hybridization piobe was constructed from the consensus DNA30895 
sequence which had the following nucleotide sequence 

hybridization p rnhp 

5-CCCTCAGACCCTGCAGAAGCTGAAGGTTCCTATCATCGAC 

TCGGAAGTCTGCAGCCATCTGTACTGGCGGGGAGCAGGACAGGGACCCATCACTGAGGACATGC 
TGTGTGCCGGCTACT-3' (SEQ ID NO:283) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PCR amplification with the PCR primer pairs identified above. A positive libraiy was then used 
to isolate clones encoding the PR0343 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal lung tissue (LIB26). 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
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PR0343 (herein designated as DNA433I8-1217] (SEQ ID NO:262) and the derived protein sequence for 
PR0343. 

The entire nucleotide sequence of DNA43318-1217 is shown in Figure 97 (SEQ ID NO:262). Clone 
DNA43318-1217 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 53-55 and ending at the stop codon at nucleotide positions 1004-1006 (Figure 97). The predicted 
5 polypeptide precursor is 3 17 amino acids long (Figure 98). Various unique aspects of the PR0343 protein are 
shown in Figure 98, Clone DNA43318-1217 has been deposited with ATCC on November 21. 1997 and is 
assigned ATCC deposit no. ATCC 209481. 

EXAMPLE 42 : Isolation of cDNA Clones Encoding Human PR0328 
10 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 

in Example 1 above. This consensus sequence is herein designated DNA35615. Based on the DNA35615 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PR0328. 

15 Forward and reverse PCR primers were synthesized: 

forward PCR primer 5*-TCCTGCAGTTTCCTGATGC-3' (SEQ ID NO:286) 

reverse PCR pruner 5'-CTCATATTGCACACCAGTAATTCG-3' (SEQ ID NO:287) 
Additionally, a syndietic oligonucleotide hybridization probe was constructed from the consensus DNA35615 
sequence which had the following nucleotide sequence 

20 hybridization probe 

5-ATGAGGAGAAACGTTTGATGGTGGAGCTGCACAACCTCTACCGGG-3' 

(SEQ ID NO:288) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
25 isolate clones encoding the PR0328 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0328 [herein designated as DNA40587-1231] (SEQ ID NO:284) and the derived protein sequence for 
PR0328. 

30 The entire nucleotide sequence of DNA40587-1231 is shown in Figure 99 (SEQ ID NO:284). Clone 

DNA40587-1231 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 15-17 and ending at the stop codon at nucleotide positions 1404-1406 (Figure 99), The predicted 
polypeptide precursor is 463 amino acids long (Figure 100), Clone DNA40587-1231 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209438. 

35 Analysis of the amino acid sequence of the full-length PR0328 polypeptide suggests diat portions of 

it possess significant homology to the human glioblastoma protein and to the cysteine rich secretory protein 
thereby indicating that PR0328 may be a novel glioblastoma protein or cysteine rich secretory protein. 
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EXAMPLE 43: Isolation of c DNA Clones Encoding Human PR0335. PR033I or PRmo#; 

A consensus DN A sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA36685. Based on the DNA36685 
consensus sequence, and Incyte EST sequence no. 2228990, oligonucleotides were synthesized: 1) to identify 
by PCR a cDNA library thai contained the sequence of interest, and 2) for use as probes to isolate a clone of the 
5 full-length coding sequence for PR0335. PR0331 or PR0326. 

Forward and reverse PCR primers were synthesized for the determination of PR0335: 
forward PCR primer 5'-GGAACCGAATCTCAGCTA-3' (SEQ ID NO:295) 

forward PCR primer 5'-CCTAAACTGAACTGGACCA-3' (SEQ ID NO:296) 
forward PCR primer 5*-GGCTGGAGACACTGAACCT-3* (SEQ ID NO:297) 

10 forward PCR primer 5 -ACAGCTGCACAGCTCAGAACAGTG-3* (SEQ ID NO:298) 
reverse PCR primer 5 -CATTCCCAGTATAAAAATTTTC-3* (SEQ ID NO:299) 
reverse PCR primer 5'-GGGTCTTGGTGAATGAGG-3' (SEQ ID NO:300) 

reverse PCR primer 5'-GTGCCTCTCGGTTACCACCAATGG"3' (SEQ ID NO:301) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0335 

15 which had the following nucleotide sequence 
hybridization probe 

5-GCGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTAC-3' 
(SEQ ID NO:302) 

Forward and reverse PCR primers were synthesized for the determination of PR0331: 
forward PCR primer 5*-GCCTTTGACAACCTTCAGTCACTAGTGG-3' (SEQ ID NO:303) 
reverse PCR primer 5'-CCCCATGTGTCCATGACTGTTCCC-3* (SEQ ID NO:304) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR033 1 
wtiich had the following nucleotide sequence 
hybridization probe 

5*-TACTGCCTCATGACCTCTTCACTCCCTTGCATCATCTTAGAGCGG-3' 
(SEQ ID NO:305) 

Forward and reverse PCR primers were synthesized for the determination of PR0326: 
forward PCR primer 5 -ACTCCAAGGAAATC(}GATCCGTTC-3' (SEQ ID NO:306) 
reverse PCR primer 5'-TTAGCAGCTGAGGATGGGCACAAC-3' (SEQ ID NO:307) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR033 1 
which had the following nucleotide sequence 
hybridization probe 

5*-GCCTTCACTGGTTTGGATGCATTGGAGCATCTAGACCTGAGTGACAACGC-3' 
(SEQ ID NO:308) 

In order to screen several libraries for a source of a fiill-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pairs identified above. A positive library was then used 
to isolate clones encoding the PR0335. PR0331 or PR0326 gene using the probe oligonucleotide and one of 
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the PCR primers. 

RNA for consiruciion of the cDN A libraries was isolated from human fetal kidney tissue (PR0335 and 
PR0326) and hxmian fetal brain (PR0331). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0335, PR0331 or PR0326 [herein designated as SEQ ID NOS:289, 291 and 293, respectively; see Figures 
103, 105 and 107, respectively!, and the derived protein sequence for PR0335, PR0331 or PR0326 (see 
Figures 104, 106 and 108, respectively; SEQ ID NOS:290, 292 and 294, respectively). 

The entire nucleotide sequences are shown in Figures 103, 105 and 107, deposited with the ATCC on 
June 2, 1998, November 7, 1997 and November 21. 1997, respectively. 

Analysis of the amino acid sequence of the full-length PR0335, PR0331 or PR0326 polypeptide 
suggests that portions of h possess significant homology to the LIG-1 protein, thereby indicating that PR0335. 
PR0331 and PR0326 may be a novel LIG-1 -related protein. 

EXAMPLE 44: Isolation of cDNA clones Encoding Human PR0332 

Based upon an ECD homology search performed as described in Example 1 above, a consensus DNA 
sequence designated herein as DNA36688 was assembled. Based on the DNA36688 consensus sequence, 
oligonucleotides were synthesized to identify by PCR a cDN A library that contained the sequence of interest and 
for use as probes to isolate a clone of the fiiU-length coding sequence for PR0332. 

A pair of PCR primers (forward and reverse) were synthesized: 
5'-GCATTGGCCGCGAGACTTTGCC-3' (SEQ ID NO:31 1) 

5*-GCGGCCACGGTCCTTGGAAATG-3' (SEQ ID NO:312) 

A probe was also synthesized: 
5'.TGGAGGAGCTCAACCTCAGCTACAACCGCATCACCAGCCCACAGG-3' 

(SEQ ID NO:313) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0332 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from a human fetal liver library (LIB229). 

DNA sequencing of the clones isolated as described above gave the fuU-length DNA sequence for 
DNA40982-1235 and the derived protein sequence for PR0332. 

The entire nucleotide sequence of DNA40982-1235 is shown in Figure 109 (SEQ ID NO:309). Clone 
DN A40982- 1235 contains a single open reading frame (with an apparent translational initiation site at nucleotide 
positions 342-344, as indicated in Figure 109). The predicted polypeptide precursor is 642 amino acids long, 
and has a calculated molecular weight of 72,067 (pi: 6.60). Clone DNA40982-1235 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209433. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0332 shows 
about 30-40% amino acid sequence identity with a series of known proteoglycan sequences, including, for 
example, fibromodulin and fibromodulin precursor sequences of various species (FMOD .BOVIN, FMOD 
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CHICK. FMOD.RAT. FMOD.MOUSE. FMOD.HUMAN. P.R36773), osieomodul in sequences (AB0001I4 
1 . AB007848.1). decorin sequences (CFU83141 .1 , OCU03394.I . P R42266, P R42267. P R42260. P R89439). 
kcratan sulfate proteoglycans (BTU48360„1. AF022890_1). corneal proteoglycan (AF022256_1). and 
bone/cartilage proteoglycans and proieoglycane precursors (PGSl .BOVIN, PGS2. MOUSE. PGS2.HUMAN). 

EXAMPLE 45: Isolation of cDNA clones Encoding Human PR0334 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. Based on the consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR 
a cDN A library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full- 
length coding sequence for PR0334. 

Forward and reverse PCR primers were synthesized for the determination of PR0334: 
forward PCR primer 5 -GATGGTTCCTGCTCAAGTGCCCTG-3* (SEQ ID NO:316) 
reverse PCR primer 5' TTGCACTTGTAGGACCCACGTACG-3' (SEQ ID NO:317) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed for the determination of PR0334 
which had the following nucleotide sequence 
hybridization probe 

5-CTGATGGGAGGACCTGTGTAGATGTTGATGAATGTGCTACAGGAAGAGCC-3* 
(SEQ ID NO:318) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0334 gene using the probe oligonucleotide and one of the PCR primers. 

Human fetal kidney cDNA libraries used to isolate the cDNA clones were constructed by standard 
methods using commercially available reagents such as those from Invitrogen, San Diego, CA. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
PR0334 [herein designated as DNA4I379-1236] (SEQ ID N0:314) and the derived protein sequence for 
PR0334. 

The entire nucleotide sequence of DNA41379-1236 (also referred to as UNQ295) is shown in Figure 
109 (SEQ ID NO:314). Clone DNA41379-1236 contains a single open reading frame with an apparent 
translational initiation site at nucleotide positions 203-205 and endmg at the stop codon at nucleotide positions 
1730-1732 (Figure 109). The predicted polypeptide precursor is 509 amino acids long (Figure 110). Clone 
DNA41379-1236 has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209488, 

Analysis of the amino acid sequence of the full-length PR0334 polypeptide suggests that portions of 
it possess significant homology to the fibulin and fibrillin proteins, thereby indicating that PR0334 may be a 
novel member of the EGF protein family. 

EXAMPLE 46 : Isolation of cDNA Clones Encoding Human PRQ346 

A consensus DNA sequence was identified using phrap as described in Example 1 above. Specifically, 
this consensus sequence is herein designated DNA38240. Based on the DNA38240 consensus sequence. 
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oligonucleotides were synthesized: 1) to identiiy by PCR a cDNA library thai contained the sequence of interest, 
and 2) for use as probes to isolate a clone of the full-length PR0346 coding sequence. 

RNA for construction of the cDNA libraries was isolated from human fetal liver. The cDNA libraries 
used to isolated the cDNA clones were constructed by standard methods using commercially available reagents 
(e.g., Invitrogen, San Diego, CA; Clontech, etc.) The cDNA was primed with oligo dT containing a NotI site. 
5 linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, 
and cloned in a defined orientation mto a suitable cloning vector (such as pRKB or pRKD; pRK5B is a precursor 
of pRK5D that does not contain the Sfil site; see. Holmes et al. , Science, 253: 1278-1280 (1991)) in the unique 
Xhol and Not! sites. 

A cDNA clone was sequenced in entirety. The entire nucleotide sequence of DNA44167-1243 is 
10 shown in Figure 1 1 1 (SEQ ID NO:319), Clone DNA44167-1243 contains a single open reading frame with an 
apparent translational initiation site at nucleotide positions 64-66 (Fig. 113; SEQ ID NO:319). The predicted 
polypeptide precursor is 450 amino acids long. Clone DNA44167-1243 has been deposited with ATCC and is 
assigned ATCC deposit no. ATCC 209434 (designation DNA44 167- 1243). 

Based on a BLAST, BLAST-2 and FastA sequence alignment analysis (using the ALIGN computer 
1 5 program) of the full-length sequence, PR0346 shows amino acid sequence identity to carcinoembryonic antigen 
(28%). 

The oligonucleotide sequences used in the above procedure were the following: 
OU2691 (38240.fl) 

5*-GATCCTGTCACAAAGCCAGTGGTGC-3' (SEQ ID NO:321) 
20 OU2693 (38240.rl) 

5'-CACTGACAGGGTTCCTCACCCAGG-3* (SEQ ID NO:322) 
OLI2692 (38240.pl) 

5'-CTCCCTCTGGC}CTGTGGAGTATGTGGGGAACATGACCCTGACATG-3' (SEQ ID NO:323) 

25 EXAMPLE 47 : Isolation of cDNA Clones Encoding Human PR0268 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA35698. Based on the DNA35698 
consensus sequence, oligonucleotides were synthesized: 1) to identiiy by PCR a cDNA library that contained 
the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 

30 PR0268. 

Forward and reverse PCR primers were synthesized: 
forward PCR Primer 1 5*-TGA(3GTGGGCAAGCGGCGAAATG-3' (SEQ ID NO:326) 
forward PCR prfaner 2 5*-TATGTGGATCAGGACGTGCC-3* (SEQ ID NO:327) 
forward PCR primer 3 5*-TGCAGGGTTCAGTCTAGATTG-3* (SEQ ID NO:328) 

35 reverse PCR primer 5'-TTGAAGGACAAAGGCAATCTGCCAC-3' (SEQ ID NO:329) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA3S698 
sequence which had the following nucleotide seqiience 
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hybridization probe 

5 -GGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTGCTGTTGCTTTGGG-3' (SEQ ID NO:330) 

In order to screen several libraries for a source of a fiill-length clone. DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identined above. A positive library was then used to 
isolate clones encoding the PR0268 gene using the probe oligonucleotide and one of the PGR primers. 
5 RNA for construction of the cDNA libraries was isolated from human fetal lung tissue. 

DNA sequencing of the clones isolated, as described above gave the ftill-length DNA sequence for 
PR0268 [herein designated as DNA39427-1179] (SEQ ID NO:324) and the derived protein sequence for 
PR0268. 

The entire nucleotide sequence of DNA39427-1 179 is shown in Figure 1 13 (SEQ ID NO:324). Clone 
10 DNA39427-1 179 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 13-15 and ending at the stop codon at nucleotide positions 853-855 (Figure 113). The predicted 
polypeptide precursor is 280 amino acids long (Figure 1 14). Clone DNA39427-1 179 has been deposited with 
ATCC and is assigned ATCC deposit no. ATCC 209395. 

Analysis of the amino acid sequence of the fiill-length PR0268 polypeptide suggests that it possess 
significant homology to protein disulfide isomerase. thereby indicating that PR0268 may be a novel protein 
disulfide isomerase. 
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EXAMPLE 48: Isolation of cDNA Clones Encoding Human PRO:t:^f) 

A consensus DNA sequence was assembled relative to other EST sequences using phiap as described 
in Example 1 above. Tliis consensus sequence is herein designated DNA35730. Based on the DNA35730 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PGR a cDNA library that contamed 
the sequence of interest, and 2) for use as probes to isolate a clone of the fiill-length coding sequence for 
PRO330. 

Forward and reverse PGR primers were ^thesized: 
25 forward PCR primer 1 5 -CCAGGCACAATTTCCAGA-3' (SEQ ID NO:333) 
forward PGR primer?, 5'-GGACCCTTCTGTGTGCCAG-3' (SEQ ID NO:334) 
reverse PCR primer 1 5'-GGTCTCAAGAACTCCTGTC-3' (SEQ ID NO:335) 
reverse PCR primer 2 5--ACACTCAGCATTGCCTGGTACTTG-3" (SEQ ID NO:336) 
AdditionaUy , a synthetic oligonucleotide hybridization probe was constructed from the consensus sequence which 
) had the following nucleotide sequence 
hybridization pmhe. 

5'-GGGCACATGACTGACCTGATTTATGCAGAGAAAGAGCTGGTGCAG-3' (SEQ ID NO:337) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was 
screened by PCR amplification with the PCR primer pair identified above. A positive library was dien used to 
isolate clones encoding the PRO330 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
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PRO330 [herein designated as DNA40603-12321 (SEQ ID NO:331) and the derived protein sequence for 
PRO330. 

The entire nucleotide sequence of DNA40603-1232 is shown in Figure 1 15 (SEQ ID NO:331). Clone 
DNA40603-1232 contains a single open reading frame with an apparent translaiional initiation site at nucleotide 
positions 167-169 and ending at the stop codon at nucleotide positions 1766-1768 (Figure 1 15). The predicted 
5 polypeptide precursor is 533 amino acids long (Figure 1 16). Clone DNA40603-1232 has been deposited with 
ATCC and is assigned ATCC deposit no.ATCC 209486 on November 21, 1997. 

Analysis of die amino acid sequence of the fiill-length PRO330 polypeptide suggests that portions of 
it possess significant homology to the mouse prolyl 4-hydroxylase alpha subunit protein, thereby indicating that 
PRO330 may be a novel prolyl 4-hydroxylase alpha subunit polypeptide. 

10 

EXAMPLE 49 : Isoiation of cDNA Clones Encoding Human PRQ310 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 
in Example 1 above. This consensus sequence is herein designated DNA40553. Based on the DNA40553 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained 
15 the sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for 
PRO310. 

Forward and reverse PCR primers were synthesized: 
forward PCR primer 1 5'-TCCCCAAGCCGTTCTAGACGCGG-3' (SEQ ID NO:342) 
forward PCR primer 2 5'-CTGGTTCTTCCTTGCACG-3' (SEQ ID NO:343) 
20 reverse PCR primer 5*-GCCCAAATGCCCTAAGGCGGTATACCCC-3' (SEQ ID NO: 344) 

Additionally, a syntheticoligonucieotide hybridization probe was constructed from the consensus sequence which 
had the following nucleotide sequence 
hybridization probe 

5'-GGGTGTGATGCTTGGAAGCATTTTCTGTGCTTTGATCACTATGCTAGGAC-3' (SEQ ID NO:345) 
25 In order to screen several libraries for a source of a full-length clone, DNA from ±e libraries was 

screened by PCR amplification with the PCR primer pair identified above. A positive library was then used to 
isolate clones encoding the PRO310 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 
DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for 
30 PR03 1 0 [herein designated as DN A43046-1225 (SEQ ID NO:340) and the derived protein sequence for PR03 10 
(SEQ ID NO:341). 

The entire nucleotide sequence of DNA43046-1225 is shown in Figure 1 19 (SEQ ID NO:340). Clone 
DNA43046-1225 contains a single open reading frame with an apparent translational initiation site at nucleotide 
positions 81-83 and ending at the stop codon at nucleotide positions 1035-1037 (Figure 119). The predicted 
35 polypeptide precursor is 318 amino acids long (Figure 120) and has a calculated molecular weight of 
approximately 36.382 daltons. Clone DNA43046-1225 has been deposited with ATCC and is assigned ATCC 
deposit no. ATCC 209484. 
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Analysis of the amino acid sequence of the full-length PRO310 polypeptide suggests that portions of 
it possess homology to C. elegans proteins and to fringe, thereby indicating that PRO310 may be involved in 
development. 

EXAMPLE 50 : Isolation of cDNA clones Encodinp Human PR03.^9 
5 An expressed sequence tag (EST) DNA database (LIFESEQ™, Incyte Pharmaceuticals, Palo Alto. CA) 

was searched and ESTs were identified. An assembly of Incyte clones and a consensus sequence was formed 
using pbrap as described in Example 1 above. 

Forward and reverse PCR primers were synthesized based upon the assembly-created consensus 
sequence: 

10 forward PCR priiper \ 5'-GGGATGCAGGTGGTGTCTCATGGGG-3' (SEQ ID NO:346) 
forward PCR primer 2 5'-CCCTCATGTACCGGCTCC-3' (SEQ ID NO:347) 
forward PCR primer 3 5'-GTGTGACACAGCGTGGGC-3' (SEQ ID NO:43) 
forward PCR nrimer 4 5'-GACCGGCAGGCTTCTGCG-3' (SEQ ID NO:44) 
reverse PqR primer I 5 -CAGCAGCTTCAGCCACCAGGAGTGG-3' (SEQ ID NO:45) 

15 reverse PCR primer 2 5 -CTGAGCCGTGGGCTGCAGTCTCGC-3' (SEQIDNO:46) 

Additionally, a synthetic oligonucleotidehybridizationprobe was constructed from the consensus sequence which 
had the following nucleotide sequence 
hybridization probe 

5*-CCGACTACGACTGGTTCTTCATCATGCAGGATGACACATATGTGC-3' (SEQ ID NO:47) 
20 In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 

screened by PCR ampUfication with the PCR primer pairs idemified above. A positive library was then used 
to isolate clones encoding the PR0339 gene using the probe oligonucleotide and one of the PCR primers. 
RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. 
A cDNA clone was sequenced in entirety. Theemire nucleotide sequence of DNA43466-1225 is shovra 
25 in Figure 1 17 (SEQ ID NO:338). Clone DNA43466-1225 contains a single open reading frame with an appaixjm 
translational initiation site at nucleotide positions 333-335 and ending at the stop codon found at nucleotide 
positions 2649-2651 (Figure 1 17; SEQ ID NO:338). The predicted polypeptide precursor is 772 amino acids 
long and has a calculated molecular weight of approximately 86,226 daltons. Clone DNA43466-1225 has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209490. 
30 Based on a BLAST and FasiA sequence alignmem analysis (using the ALIGN computer program) of 

the full-length sequence, PR0339 has homology to C. elegans proteins and collagen-like polymer sequences as 
well as to fringe, thereby indicating that PR0339 may be involved in development or tissue growth. 

EXAMPLE 51: Isolation of cDNA Clones Encoding Human PR0244 
35 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described 

in Example 1 above. Based on this consensus sequence, oligonucleotides were synthesized to identify by PCR 
a cDNA library that contained the sequence of interest and for use as probes to isolate a clone of the full-length 
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coding sequence for PR0244. 

A pair of PGR primers (forward and reverse) were synthesized: 
5'-TTCAGCTTCTGGGATGTAGGG-3' (30923.fl) (SEQ ID NO:378) 

5*-TATTCCTACCATTTCACAAATCCG.3* (30923.rl) (SEQ ID NO:379) 

A probe was also synthesized: 
5 5'-GGAGGACTGTGCCACCATGAGAGACTCTTCAAACCCAAGGCAAAATTGG.3' (30923.pl) (SEQ 

IDNO:380) 

In order to screen several libraries for a source of a full-length clone. DNA from the libraries was 
screened by PGR amplification with the PGR primer pair identified above. A positive library was then used to 
isolate clones encoding the PR0244 gene using the probe oligonucleotide and one of the PGR primers. 
10 RNA for construction of the cDNA libraries was isolated from a human fetal kidney library. DNA 

sequencing of the clones isolated as described above gave the full-length DNA sequence and the derived protein 
sequence for PR0244. 

The entire nucleotide sequence of PR0244 is shown in Figure 121 (SEQ ID NO:376). Glone 
DNA35668-1171 contains a single open reading frame with an apparent translational initiation site at nucleotide 
15 positions 106-108 (Fig. 121), The predicted polypeptide precursor is 219 amino acids long, Glone DNA35668- 
1171 has been deposited with ATGG (designated as DNA35663-1171) and is assigned ATGG deposit no. 
ATGG209371. The protein has a cytoplasmic domain (aa 1-20), a transmembrane domain (aa 21-46), and an 
extracellular domain (aa 47-219), with a G-lectin domain at aa 55-206. 

Based on a BLAST and FastA sequence alignment analysis of the full-length sequence, PR0244 shows 
20 notable amino acid sequence identity to hepatic lectin gallus gallus (43%), HIC hpl20-binding G-type lectin 
(42%), macrophage lectin 2 (HUMHML2-1 , 41 %), and sequence PR32188 (44%). 



EXAMPLE 52: Use of PRO Polvpeotide-Epcoding Nucle ic Acid as Hybridization Probes 

The following method describes use of a nucleodde sequence encoding a PRO polypeptide as a 

25 hybridization probe. 

DNA comprising the coding sequence of of a PRO polypeptide of interest as disclosed herein may be 
employed as a probe or used as a basis from which to prepare probes to screen for homologous DN As (such as 
those encoding naturally-occurring variants of the PRO polypeptide) in human tissue cDN A libraries or human 
tissue genomic libraries. 

30 Hybridization and washing of filters containing either library DNAs is performed under the following 

high stringency conditions. Hybridization of radiolabeled PRO polypeptide-encoding nucleic acid-derived probe 
to the filters is performed in a solution of 50% formamide, 5x SSG, 0. 1 % SDS, 0. 1 % sodium pyrophosphate, 
50 mM sodium phosphate, pH 6.8, 2x Denhardt^s solution, and 10% dextran sulfate at 42^C for 20 hours. 
Washing of die filters is performed in an aqueous solution of O.lx SSC and 0.1% SDS at 42*C. 

35 DNAs having a desired sequence identity with the DNA encoding M-lcngth native sequence PRO 

polypeptide can then be identified using standard techniques known in the an. 
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^XAMPLP $3: Expression of PRO Polvpfipijdes in E. eoli 

This example illustrates preparation of an unglycosylated form of a desired PRO polypeptide by 
recombinant expression in £, coU. 

The DNA sequence encoding the desired PRO polypeptide is iiuiially amplified using selected PCR 
primers. The primers should contain restriction enzyme sites which correspond to the restriction enzyme sites 
on the selected expression vector. A variety of expression vectors may be employed. An example of a suitable 
vector is pBR322 (derived from E. coli; see Bolivar et al.. Gene, 2:95 (1977)) which contains genes for 
ampicillin and tetracycline resistance. The vector is digested with restriction enzyme and dephosphorylated. 
The PCR amplified sequences are then ligated into the vector. The vector will preferably include sequences 
which encode for an antibiotic resistance gene, a trp promoter, a polyhis leader (including the first six STII 
codons. polyhis sequence, and emerokinase cleavage site), the specific PRO polypeptide coding region, lambda 
transcriptional terminator, and an argU gene. 

The ligation mixture is then used to transform a selected E. coli strain using the methods described in 
Sambrook et al. . sjjEia. Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA 
15 sequencing. 

Selected clones can be grown overnight in liquid culture medmm such as LB broth supplemented with 
antibiotics. The overnight culmre may subsequently be used to inoculate a larger scale culnire. The cells arc 
then grown to a desired optical density, during which the expression promoter is nimed on. 

20 After culturing the ceUs for several more hours, the cells can be harvested by centriftigation. The cell 

pellet obtained by the centriftigation can be solubilized using various agents known in the art. and the solubUized 
PRO polypeptide can then be purified using a metal chelating column under conditions that allow tight binding 
of the protein. 

PR0187. PR0317. PRO301. PR0224 and PR0238 were successfiilly expressed in E. cc//inapoly-His 
25 tagged form, using the following procedure. The DNA encoding PR0187. PR0317. PRO30I. PR0224 or 
PR0238 was initiaUy amplified using selected PCR primers. The primers contained restriction enzyme sites 
which correspond to the restriction enzyme sites on die selected expression vector, and other usefiil sequences 
providing for efficient and reliable translation initiation, rapid purification on a metal chelation column, and 
proteolytic removal with enterokinase. The PCR-amplified. poly-His tagged sequences were then ligated into 
30 an expression vector, which was used to transform an E. coU host based on strain 52 (W31 10 fiihA(tonA) Ion 
galE rpoHts(htpRts) clpP(laclq). Transformants were first grown in LB containing 50 mg/ml carbenicillin at 
30°C with shaking until an O.D.600 of 3-5 was reached. Cultures were then diluted 50-100 fold into CRAP 
media (prepared by mixing 3.57 g (NH,)2S0„ 0.71 g sodium citrate-2H20, 1.07 g KCl, 5.36 g Difco yeast 
extract. 5.36 g Sheffield hycase SF in 500 mL water, as well as 1 10 mM MPOS. pH 7.3, 0.55% (w/v) glucose 
35 and 7 mM MgSO,) and grown for approximately 20-30 hours at 30»C with shaking. Samples were removed 
to verify expression by SDS-PAGE analysis, and the bulk culture is centriftiged to pellet the cells. Cell pellets 
were fi^ozcn until purification and refolding. 
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E. coli paste from 0.5 lo 1 L fermentations (6-10 g pellets) was resuspended in 10 volumes (w/v) in 7 
M guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of O.IM and 0.02 M, respectively, and the solution was stirred overnight at A^'C. This step 
results in a denamred protein with all cysteine residues blocked by sulfitolization. The solution was centrifuged 
at 40.000 rpm in a Beckman Ultracentifuge for 30 min. The supernatant was diluted with 3-5 volumes of metal 
5 chelate column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. 
Depending the clarified extract was loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the 
metal chelate column buffer. The column was washed with additional buffer containing 50 mM imidazole 
(Calbiochem, Utrol grade). pH 7.4. The protein was eluted with buffer containing 250 mM imidazole. 
Fractions containing the desired protein were pooled and stored at 4°C. Protein concentration was estimated 

10 by its absorbance at 280 nm using the calculated extinction coefficient based on its amino acid sequence. 

The proteins were refolded by diluting sample slowly into freshly prepared refolding buffer consisting 
of: 20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea. 5 mM cysteine, 20 mM glycine and 1 mM EDTA. 
Refolding volumes were chosen so that the final protein concentration was between 50 to 100 micrograms/ml. 
The refolding solution was stirred gently at 4*'C for 12-36 hours. The refolding reaction was quenched by the 

15 addition of TFA to a fmal concentration of 0.4% (pH of approximately 3). Before ftirther purification of the 
protein, the solution was filtered through a 0.22 micron filter and acetonitrile was added to 2-10% fmal 
concentration. The refolded protein was chromatographed on a Poros Rl/H reversed phase column using a 
mobile buffer of 0. 1 % TFA with elution with a gradient of acetonitrile from 10 to 80% . Aliquots of fractions 
with A280 absorbance were analyzed on SDS polyacrylamide gels and fractions containing homogeneous 

20 refolded protein were pooled. Generally, the properly refolded species of most proteins are eluted at the lowest 
concentrations of acetonitrile since those species are the most compact with their hydrophobic interiors shielded 
from interaction with the reversed phase resin. Aggregated species are usually eluted at higher acetonitrile 
concentrations. In addition to resolving misfolded forms of proteins from the desired form, the reversed phase 
step also removes endotoxin from the samples. 

25 Fractions containing the desired folded PR0187, PR0317, PRO301. PR0224 and PR0238 proteins, 

respectively, were pooled and the acetonitrile removed using a gentle stream of nitrogen directed at the solution. 
Proteins were formulated into 20 mM Hepes, pH 6.8 with 0. 14 M sodium chloride and 4% mannitol by dialysis 
or by gel filtration using G25 Superfme (Pharmacia) resins equilibrated in the formulation buffer and sterile 
filtered. 

30 

EXAMPLE 54 : Expression of PRO Polypeptides in Mammalian Cells 

This example illustrates preparation of a glycosylated form of a desired PRO polypeptide by 
recombinant expression in mammalian cells. 

The vector, pRK5 (see BP 307,247, published March 15, 1989), is employed as the expression vector. 
3 5 Optionally, the PRO polypeptide-encoding DNA is ligated into pRK5 with selected restriction enzymes to allow 
insertion of the PRO polypeptide DNA using ligation methods such as described in Sambrook et al. , supra . The 
resulting vector is called pRK5-PR0 polypeptide. 
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In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown 10 confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 fig pRK5-PR0 polypeptide DNA is mixed with 
about 1 fig DNA encoding the VA RNA gene fThimmappaya et ah. Cell, 11:543 (1982)] and dissolved in 500 
fi\ of 1 mM Tris-HCI. 0.1 mM EDTA, 0.227 M CaClj, To this mixture is added, dropwise. 500 ^\ of 50 mM 
HEPES (pH 7.35), 280 mM NaCl, 1 .5 mM NaPO^. and a preciphatc is allowed to form for 10 minutes at 25*»C. 
The precipitate is suspended and added to the 293 cells and allowed to settle for about four hours at 3TC. The 
culture medium is aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are 
then washed with serum free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 ^Ci/ml ^^S-cysteine and 200 fiC'i/ml ^^S-methionine. After 
a 12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% 
SDS gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the 
presence of PRO polypeptide. The culmres containing transfected cells may undergo further incubation (in 
serum free medium) and the medium is tested in selected bioassays. 

In an alternative technique. PRO polypeptide may be introduced into 293 cells transiently using the 
dextran sulfate method described by Somparyrac et al., Proc. Natl. Acad. Sci.. 12:7575 (1981). 293 cells are 
grown to maximal density in a spinner flask and 700 |ig pRK5-PRO polypeptide DNA is added. The cells are 
first concentrated from the spinner flask by centrifugation and washed with PBS. The DNA-dextran precipitate 
is incubated on the cell pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed 
with tissue culture medium, and re-introduced into the spinner flask containing tissue culture medium. 5 ftg/ml 
bovine insulin and 0. 1 ^g/ml bovine transferrin. After about four days, the conditioned media is cenu-ifuged 
and fdtered to remove cells and debris. The sample containing expressed PRO polypeptide can then be 
concentrated and purified by any selected method, such as dialysis and/or column chromatography. 

In another embodiment, PRO polypeptides can be expressed in CHO cells. The pRK5-PR0 polypeptide 
can be transfected into CHO cells using known reagents such as CaP04 or DEAE-dextran. As described above, 
the cell cultures can be incubated, and the medium replaced with culture medium (alone) or medium containing 
a radiolabel such as ^S-methionine. After determining the presence of PRO polypeptide, the culnire medium 
may be replaced with serum free medium. Preferably, the cultures are incubated for about 6 days, and then die 
conditioned medium is harvested. The medium containing the expressed PRO polypeptide can then be 
concentrated and piu-ified by any selected method. 

Epitope-tagged PRO polypeptide may also be expressed in host CHO cells. The PRO polypeptide may 
be subcloned out of the pRK5 vector. The subclone insert can undergo PGR to fuse in frame with a selected 
epitope tag such as a poly-his tag into a Baculovirus expression vector. The poly-his tagged PRO polypeptide 
insert can then be subcloned into a S V40 driven vector containing a selection marker such as DHFR for selection 
of stable clones. Finally, the CHO cells can be transfected (as described above) with the SV40 driven vector. 
Labeling may be performed, as described above, to verify expression. The culture medium containing the 
expressed poly-His tagged PRO polypeptide can then be concentrated and purified by any selected meUiod. such 
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as by Ni'*-chelate affinity chromatography. 

PR0211, PR0217, PRO230. PR0219, PR0245, PR0221, PR0258. PRO301, PR0224, PR0222, 
PR0234, PR0229, PR0223, PR0328 and PR0332 were successfully expressed in CHO cells by both a transient 
and a stable expression procedure. In addition, PR0232, PR0265. PR0246. PR0228, PR0227, PRO220, 
PR0266, PR0269, PR0287, PR0214, PR0231, PR0233, PR0238. PR0244, PR0235. PR0236. PR0262. 

5 PR0239, PR0257, PRO260, PR0263, PRO270. PR0271, PR0272, PR0294, PR0295, PR0293, PR0247, 
PRO303 and PR0268 were successfully transiently expressed in CHO cells. 

Stable expression in CHO cells was performed using the following procedure. The proteins were 
expressed as an IgG construct (immunoadhesin). in which the coding sequences for the soluble forms (e.g. 
extracellular domains) of the respective proteins were fused to an IgGl constant region sequence containing the 

10 hinge, CH2 and CH2 domains and/or is a poly-His lagged form. 

Following PGR amplification, the respective DNAs were subcloncd in a CHO expression vector using 
standard techniques as described in Ausubel et al.. Current Protocols of Molecular Biology, Unit 3.16, John 
Wiley and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' 
of the DNA of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO cells 

15 is as described in Lucas et al. NucL Acids Res. 24: 9 (1774-1779 (1996), and uses the SV40 early 
promoter/enhancer to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR 
expression permits selection for stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA were introduced into approximately 10 million CHO 
cells using commercially available transfection reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehringer 

20 Mannheim). The cells were grovra and described in Lucas et al, , supra. Approximately 3 x 10 '' cells are frozen 
in an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA were thawed by placement into water bath and mixed by 
vortexing. The contents were pipetted into a centrifuge mbe containing 10 mLs of media and centrifuged at 1000 
rpm for 5 minutes. The supernatant was aspirated and the cells were resuspended in 10 mL of selective media 

25 (0.2 ^m filtered PS20 with 5 % 0.2 ^tm diafiltered fetal bovine serum). The cells were then aliquoted into a 100 
mL spinner containing 90 mL of selective media. After 1-2 days, the cells were transferred into a 250 mL 
spinner filled with 150 mL selective growth medium and incubated at 37°C. After another 2-3 days, a 250 mL, 
500 mL and 2000 mL spinners were seeded with 3 x 10^ cells/mL. The cell media was exchanged with fresh 
media by centrifugation and resuspension in production medium. Although any suitable CHO media may be 

30 employed, a production medium described in US Patent No. 5, 122.469, issued June 16, 1992 was actually used. 
3L production spinner is seeded at 1 .2 x 10* cells/mL. On day 0, the cell number pH were determined. On day 
1 , the spinner was sampled and sparging with filtered air was commenced. On day 2, the spinner was sampled, 
the temperature shifted to SS'^C, and 30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% 
polydimethylsiloxane emulsion, Dow Coming 365 Medical Grade Emulsion). Throughout the production, pH 

35 was adjusted as necessary to keep at around 7.2. After 10 days, or until viability dropped below 70% . the cell 
culture was harvested by centrifugtion and filtering through a 0.22 urn filter. The filtrate was either stored at 
4*'C or immediately loaded onto columns for purification. 
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For the poly-His lagged consirucis, the proteins were purified using a Ni-NTA column (Qiagcn). 
Before purification, imidazole was added to the conditioned media to a concentration of 5 mM. The conditioned 
media was pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hcpcs. pH 7.4. buffer containing 0.3 
M NaCI and 5 mM imidazole at a How rate of 4-5 ml/min. at 4'C. After loading, the column was washed with 
additional equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The 
highly purified protein was subsequently desalted into a storage buffer containing 10 mM Hepcs. 0. 14 M NaCI 
and 4% manniioi, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -SO'C. 

Immunoadhcsin (Fc containing) constructs of were purified from the conditioned media as foUows. The 
conditioned medium was pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer. pH 6.8. After loading, the column was washed extensively with equilibration buffer 
before elution with 100 mM citric acid. pH 3.5. The eluted protein was immediately neutralized by collecting 
1 ml fractions into tubes containing 275 of 1 M Tris buffer. pH 9. The highly purified protein was 
subsequentiy desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity 
was assessed by SDS polyactylamide gels and by N-tcrminal amino acid sequencing by Edman degradation. 

PR0211. PR0217. PRO230. PR0232, PR0187. PR0265, PR0219. PR0246. PR0228. PR0533. 
PR0245. PR0221. PR0227. PRO220. PR0258. PR0266. PR0269, PR0287, PR0214. PROBl?! PRO30I. 
PR0224. PR0222. PR0234. PR0231. PR0229. PR0233. PR0238. PR0223. PR0235. PR0236. PR0262. 
PR0239. PR0257. PRO260. PR0263. PRO270. PR0271. PR0272. PR0294. PR0295. PR0293. PR0247. 
PRO304, PRO302. PRO307, PRO303. PR0343. PR0328. PR0326. PR0331. PR0332. PR0334.' PR0346. 
PR0268. PRO330. PRO310 and PR0339 were also successfully transiently expressed in COS cells. 



EXAMPLE 55: Expression of PRO Polvneptides in Yeast 

The following method describes recombinant expression of a desired PRO polypeptide in yeast. 
First, yeast expression vectors are constructed for inuacellular production or secretion of PRO 
polypeptides from the ADH2/GAPDH promoter. DNA encoding a desired PRO polypeptide, a selected signal 
peptide and the promoter is inserted into suitable restriction enzyme sites in the selected plasmid to direct 
mtracellular expression of the PRO polypeptide. For secretion. DNA encoding the PRO polypeptide can be 
cloned into the selected plasmid, together with DNA encoding the ADH2/GAPDH promoter, the yeast alpha- 
factor secretory signal/leader sequence, and linker sequences (if needed) for expression of the PRO polypeptide. 
Yeast cells, such as yeast strain ABI 10. can dien be transformed with the expression plasmids described 
> above and cultured in selected fermentation media. The transformed yeast supematants can be analyzed by 
precipitation with 10% trichloroacetic acid and separation by SDS-PAGE. followedby staining of the gels with 
Coomassie Blue stain. 

Recombinant PRO polypeptide can subsequently be isolated and purified by removing the yeast cells 
from the fermemation medium by centrifugation and then concentrating the medium using selected cartridge 
filters. The concentrate containing the PRO polypeptide may funher be purified using selected column 
diromatography resins. 
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EXAMPLE 56 : Expression of PRO Polypeptides in Baculovirus-Infected Insect Cells 

The following method describes recombinant expression of PRO polypeptides in Baculovirus-infected 
insect cells. 

The desired PRO polypeptide is fused upstream of an epitope tag contained with a baculovirus 
expression vector. Such epitope lags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). 
5 A variety of plasmids may be employed, including plasmids derived from commercially available plasmids such 
as pVLl393 (Novagen). Briefly* the PRO polypeptide or the desired portion of the PRO polypeptide (such as 
the sequence encoding the extracellular domain of a transmembrane protein) is amplified by PGR with primers 
complementary to the 5' and 3* regions. The 5* primer may incorporate flanking (selected) restriction enzyme 
sites. The product is then digested with those selected restriction enzymes and subcloned into the expression 
10 vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold^ virus 
DNA (Pharmingen) into Spodoptera frugiperda ("Sf?") cells (ATCC CRL 1711) using lipofectin (commercially 
available from GIBCO-BRL). After 4-5 days of incubation at 28°C, the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression is performed as described by O'Reilley et ah , 

15 Bacidovirus expression vectors: A laboratory Manual, Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO polypeptide can then be purified, for example, by Ni^"*^ -chelate affmiiy 
chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by 
Rupert et al,. Nature, 362: 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 
mLHepes, pH 7.9; 12.5 mM MgClj; 0.1 mM EDTA; 10% Glycerol; 0.1% NP-40; 0.4 M KCl), and sonicated 

20 twice for 20 seconds on ice. The sonicates are cleared by centrifiigation, and the supernatant is diluted 50-fold 
in loading buffer (50 mM phosphate, 300 mM NaCl, 10% Glycerol, pH 7.8) and filtered through a 0.45 nm 
filter. A Ni^'^-NTA agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 
mL, washed with 25 mL of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is 
loaded onto the colunm at 0.5 mL per minute. The column is washed to baseline Azso with loading buffer, at 

25 which point fraction collection is started. Next, the column is washed with a secondary wash buffer (50 mM 
phosphate; 300 mM NaCl, 10% Glycerol, pH 6.0), which elutes nonspecifically bound protein. After reaching 
A280 baseline again, the colunm is developed with a 0 to 500 mM Imidazole gradient in the secondary wash 
buffer. One mL fractions are collected and analyzed by SDS-PAGE and silver staining or western blot with 
Ni^'*^-NTA-conjugated to alkaline phosphatase (Qiagen). Fractions containing the eluted HiSio-iagged PRO 

30 polypeptide are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO polypeptide can be performed using 
known chromatography techniques, including for instance, Protein A or protein G column chromatography. 

PR0211, PR0217, PRO230. PR0187, PR0265, PR0246, PR0228, PR0533, PR0245, PR0221, 
PRO220, PR0258, PR0266, PR0269. PR0287, PR0214, PRO301, PR0224, PR0222, PR0234, PR0231, 

35 PR0229, PR0235, PR0239, PR0257, PR0272, PR0294, PR0295, PR0328, PR0326, PR0331. PR0334, 
PR0346 and PRO310 were successfully expressed in baculovirus infected Sf9 or high5 insect cells. While the 
expression was actually performed in a 0.5-2 L scale, it can be readily scaled up for larger (e.g. 8 L) 
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preparations. The proteins were expressed as an IgG constnici (immunoadhesin). in which the protein 
extracellular region was hised to an IgGl constant region sequence containing the hinge, CH2 and CH3 domains 
and/or in poly-His lagged forms. 

Following PGR amplification, the respective coding sequences were subcloned into a baculovirus 
expression vector (pb.PH.IgG for IgG fusions and pb.PH.His.c for poly-His tagged proteins), and the vector 
5 and Baculogold* baculovirus DNA (Pharmingen) were co-transfected into 105 Spodoptera frugiperda (-Sf9-) 
cells (ATCC CRL 1711), using Lipofectin (Gibco BRL), pb.PH.IgG and pb.PH.His are modifications of the 
commercially available baculovirus expression vector pVL1393 (Pharmingen), with modified polylinker regions 
to include the His or Fc tag sequences. The cells were grown in Hink's TNM-FH medium supplemented with 
10% FBS (Hyclone). Cells were incubated for 5 days at 28X. The supernatant was harvested and subsequently 
10 used for the first viral amplification by infecting Sf9 cells in Hink's TNM-FH medium supplemented with 10% 
FBS at an approximate multiplicity of infection (MOI) of 10. Cells were incubated for 3 days at 28"C. The 
supemaiam was harvested and the expression of the constructs in the baculovirus expression vector was 
determined by batch binding of 1 ml of supernatant to 25 mL of Ni-NTA beads (QIAGEN) for histidine tagged 
proteins or Protein-A Sepharose CL-4B beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE 
15 analysis comparing to a known concentration of protein standard by Coomassie blue staining. 

The first viral amplification supernatant was used to infect a spinner culnire (500 ml) of Sf9 cells grown 
in ESF-921 medium (Expression Systems LLC) at an approximate MOI of 0. 1, Cells were incubated for 3 days 
at 28°C. The supernatant was harvested and filtered. Batch binding and SDS-PAGE analysis was repeated, as 
necessary, until expression of the spinner culture was confirmed. 
20 The conditioned medium from the transfected cells (0.5 to 3 L) was harvested by cenu-ifugation to 

remove the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein 
construct were purified using a Ni-NTA column (Qiagen). Before purification, imidazole was added to the 
conditioned media to a concentration of 5 mM. The conditioned media were pumped onto a 6 ml Ni-NTA 
column equilibrated in 20 mM Hepes. pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate 
25 of 4-5 ml/min. at 4'»C. After loading, the column was washed with additional equilibration buffer and the 
protein cluted with equilibration buffer containing 0.25 M imidazole. The highly purified protein was 
subsequenUy desalted into a storage buffer containing 10 mM Hepes. 0. 14 M NaCl and 4% mannitol, pH 6.8, 
with a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of proteins were purified from the conditioned media as 
30 follows. The conditioned media were pumped onto a 5 ml Protein A column (Pharmacia) which had been 
equilibrated in 20 mM Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with 
equilibration buffer before elution with ICQ mM citric acid, pH 3.5. The eluted protein was immediately 
neutralized by collecting 1 ml fractions into tubes containing 275 mL of 1 M Tris buffer, pH 9. The highly 
purified protein was subsequently desalted into storage buffer as described above for the poly-His tagged 
35 proteins. The homogeneity of the proteins was verified by SDS polyacrylamide gel (PEG) electrophoresis and 
N-terminal amino acid sequencing by Edman degradation. 
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EXAMPLE 57 : Preparation of Antibodies that Bind to PRO Polypeptides 

This example illustrates preparation of monoclonal antibodies which can specifically bind to a PRO 
polypeptide. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for 
instance, in Coding, supra . Immunogens that may be employed include purified PRO polypeptide, fusion 
5 proteins containing the PRO polypeptide, and cells expressing recombinant PRO polypeptide on the cell surface. 
Selection of the immunogen can be made by the skilled artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the PRO polypeptide immunogen emulsified in complete 
Freund's adjuvant and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. 
Alternatively, the immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, 
10 MT) and injected into the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later 
with additional immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also 
be boosted with additional immunization injections. Serum samples may be periodically obtained from the mice 
by retro-orbital bleeding for testing in ELISA assays to detect anti-PRO polypeptide antibodies. 

After a suitable antibody titer has been detected, the animals "positive** for antibodies can be injected 
15 with a fmal intravenous injection of PRO polypeptide. Three to four days later, the mice are sacrificed and the 
spleen cells are harvested. The spleen cells are then fused (using 35 % polyethylene glycol) to a selected murine 
myeloma cell line such as P3X63AgU.l, available from ATCC, No, CRL 1597. The fusions generate 
hybridoma cells which can then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, 
aminopterin, and thymidine) medium to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen 
20 cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against the PRO polypeptide. 
Determination of "positive" hybridoma cells secreting the desired monoclonal antibodies against the PRO 
polypeptide is within the skill in the art. 

The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce 
25 ascites contaimng the anti>PRO polypeptide monoclonal antibodies. Alternatively, the hybridoma cells can be 
grown in tissue culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites 
can be accomplished using ammonium sulfate precipitation, followed by gel exclusion chromatography. 
Alternatively, affmity chromatography based upon binding of antibody to protein A or protem G can be 
employed. 

30 

EXAMPLE 58 : Chimeric PRO Polypeptides 

PRO polypeptides may be expressed as chimeric proteins with one or more additional polypeptide 
domains added to facilitate protem pturification. Such purification facilitating domains include, but are not 
limited to, metal chelating peptides such as histidine-tryptophan modules that allow purification on immobilized 
3S metals, protein A domains that allow purification on immobilized immunoglobulin, and the domain utilized in 
the FLAGS™ extension/affinity purification system (Immunex Corp., Seattle Wash.). The inclusion of a 
cleavable linker sequence such as Factor XA or enterokinase (Invitrogen, San Diego Calif) between the 
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purification domain and the PRO polypepiide sequence may be useful to facilitate expression of DNA encoding 
the PRO polypeptide. 



EXAMPLE 59 : Purification of PRO Polypeptides Using Specific Antibodies 
5 Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art 

of protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide 
is purified by immunoaffinity chromatography using antibodies specific for the PRO polypeptide of interest. In 
general, an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to 
an activated chromatographic resin. 

10 Polyclonal immunoglobulins are prepared from immune sera either by precipitation with ammonium 

sulfate or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, NJ.). 
Likewise, monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or 
chromatography on immobilized Protein A. Partially piu-ified immunoglobulin is covalently attached to a 
chromatographic resin such as CnBr-activaied SEPHAROSE*^^ (Pharmacia LKB Biotechnology). The antibody 

15 is coupled to the resin, the resin is blocked, and the derivative resin is washed according to the manufacturer's 
instructions. 

Such an inmiunoaffinity column is utilized in the purification of PRO polypeptide by preparing a fraaion 
fi-om cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the 
whole cell or of a subcellular firaction obtained via differential centrifugation by the addition of detergent or by 

20 other methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may 
be secreted in useful quantity into the mediimi in which the cells are grown. 

A soluble PRO polypeptide-containing preparation is passed over the immimoaffinity column, and the 
column is washed under conditions that allow the preferential absorbance of PRO polypeptide {e.g., high ionic 
strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt 

25 antibody/PRO polypeptide binding (e.g. , a low pH buffer such as approximately pH 2-3, or a high concentration 
of a chaou-ope such as urea or thiocyanaie ion), and PRO polypeptide is collected. 

EXAMPLE 60 : Drug Screening 

This invention is particulariy useful for screening compounds by using PRO polypeptides or binding 

30 fragment thereof in any of a variety of drug screenmg techniques. The PRO polypeptide or fragment employed 
in such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located 
intracellularly. One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably 
transformed with recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened 
against such transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can be 

35 used for standard binding assays. One may measure, for example, the formation of complexes between PRO 
polypeptide or a fragment and the agent being tested. Alternatively, one can examine the diminution in complex 
formation between the PRO polypeptide and its target cell or target receptors caused by the agent being tested. 
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Thus, the present invention provides methods of screening for drugs or any other agents which can 
affect a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent with 
an PRO polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and 
the PRO polypeptide or fragment, or (ii) for the presence of a complex between the PRO polypeptide or fragment 
and the cell, by methods well known in the art. In such competitive binding assays, the PRO polypeptide or 
5 fragment is typically labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that 
present in bound form, and the amount of free or uncomplexed label is a measure of the ability of the particular 
agent to bind to PRO polypeptide or to interfere with the PRO polypeptide/cell complex. 

Another technique for drug screening provides high throughput screening for compounds having suitable 
binding affinity to a polypeptide and is described in detail in WO 84/03564. published on September 13. 1984. 

10 Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such 
as plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted 
with PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the art. 
Purified PRO polypeptide can also be coated directly onto plates for use in the aforementioned drug screening 
techniques. In addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the 

IS solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compoimd for binding to PRO 
polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any 
peptide which shares one or more antigenic determinants with PRO polypeptide. 

20 

EXAMPLE 61 : Rational Drug Design 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide of 
interest (i.e. , a PRO polypeptide) or of small molecules with which they interact, e.g. , agonists, antagonists, or 
inhibitors. Any of these examples can be used to fashion drugs which are more active or stable forms of the 

25 PRO polypeptide or which enhance or interfere with the function of the PRO polypeptide in vivo (c.f. , Hodgson. 
Bio/TechnolofiY. 9: 19-21 (1991)). 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO 
polypeptide-inhibitor complex, is determined by x-ray crystallography, by computer modeling or, most typically, 
by a combination of the two approaches. Both the shape and charges of the PRO polypeptide must be ascertained 

30 to elucidate the structure and to determine active site(s) of the molecule. Less often, useful information regarding 
the structure of the PRO polypeptide may be gained by modeling based on the structure of homologous proteins. 
In both cases, relevant structural information is used to design analogous PRO polypeptide-like molecules or to 
identify efficient inhibitors. Useful examples of rational drug design may include molecules which have improved 
activity or stability as shown by Braxton and Wells, Biochemistry. 31:7796-7801 (1992) or which act as 

35 inhibitors, agonists, or antagonists of native peptides as shown by Athauda et a/., J. Biochem., 113:742-746 
(1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above. 
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and ,hen to solve m crys.al s.ruc.ure. This approach, in principle, yields a pharmacorc upon which subsequent 
drug des.gn can be based. I, .s possible to bypass protein crystallography altogether by generating an.i-idiotypic 
aniibodies (anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image 
die binding site of the an,i-ids would be expected to be an analog of the original receptor. The anti-id could .hen 
be used to identify and isolate peptides from banks of chemically or biologically produced peptides. The isolated 
peptides would then act as the pharmacore. 

By virtue of the presem invemion. sufficient amounts of the PRO polypeptide may be made available 
to perform such analytical studies as X-ray ctystallography. In addition, knowledge of the PRO polypeptide 
amino acid sequence provided herein will provide guidance to those employing computer modeling techniques 
m place of or in addition to x-ray crystallography. 

EXAMPLE 62 : Diagnostic Test Using PRO^n PnW pemide-SnPrifiP A.nt,^;.. 

Panicular ami-PR03 17 polypeptide antibodies are useful for the diagnosis of prepathologic conditions . 
and chronic or acute diseases such as gym^cological diseases or ischemic diseases which are characterized by 
differences in the amount or distribution of PR03 1 7. PR03 1 7 has been found to be expressed in human kidney 
and is thus likely to be associated with abnormalities or pathologies which affect this organ. Further since it 
is so closely related to EBAF-1 , it is likely to affect die endometrium and other genital tissues. Further, due to 
library sources of certain ESTs, i, appears that PR0317 may be involved as well in forming blood vessels and 
hence to be a modulator of angiogenesis. 

Diagnostic tests for PR0317 include methods utilizing the antibody and a label to detect PR0317 in 
human body fluids, tissues, or extracts of such tissues. The polypeptide and antibodies of the present mvemion 
may be used with or without modification. FrequcnUy. the polypeptide and antibodies will be labeled by joining 

them, either covalently or noncovalendy.withasubstance which provides foradetectable signal. Awidev^^^ 
of labels and conjugation techniques arts known and have been t^poned extensively in both the scientific and 
patem literature. Suitable labels include radionuclides, enzymes, substrates, cofaaors. mhibitors. fluorescent 
agents, chemiluminescem agents, magnetic particles, and the like. Patents teachmg the use of such labels include 
U.S.Pat.Nos. 3.817.837; 3.850.752; 3.939.350; 3,996.345; 4.277.437; 4.275.149; and 4.366.241. Also, 
recombinant immunoglobulins may be produced as shown in U.S. Pat. No. 4,816.567. 

A variety of protocols for measuring soluble or membrane-bound PRo317, using either polyclonal or 
monoclonal antibodies specific for that PR0317. are known in the art. Examples mclude enzyme-linked 
immunosorbem assay (ELISA). radioimmunoassay (RIA), radioreceptor assay (RRA), and fluorescent activated 
cell sorting (FACS). A two-site monoclonal-based immunoassay utilizing monoclonal antibodies reactive to two 
non-interfering epitopes on PR0317 is preferred, but a competitive binding assay may be employed. These 
assays are described, among other places, in Maddox et al. J Exp. Med. . 158:1211 (1983). 

EXAMPLF. fn- Identificatinn of PR0317 Receptors 

Purified PR0317 is usefid for characterization and purification of specific cell surface receptors and 
other binding molecules. Cells which respond to PR0317 by metabolic changes or other specific responses are 
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likely to express a receptor for PR03 17, Such receptors include, but are not limited to, receptors associated with 
and activated by tyrosine and serine/threonine kinases. See Kolodziejczyk and Hall, supra, for a review on 
known receptors for the TGF- superfaraily. Candidate receptors for this superfamily fall into two primary 
groups, termed type I and type II receptors. Both types are serine/threonine kinases. Upon activation by the 
appropriate ligand, type I and type II receptors physically interact to form hetero-oligomcrs and subsequently 
activate intracellular signaling cascades, ultimately regulating gene transcription and expression. In addition, 
TGF- binds to a third receptor class, type III. a membrane-anchored proteoglycan lacking the kinase activity 
typical of signal transducing molecules. 

PR0317 receptors or other PR0317-binding molecules may be identified by interaction with 
radiolabeled PROS 17. Radioactive labels may be incorporated into PROS 17 by various methods known in the 
art. A preferred embodiment is the labeling of primary amino groups in PROS 17 with '^M Bolton-Hunter reagent 
(Bolton and Hunter, Biochem. J.. 132:529 (1973)). which has been used to label other polypeptides without 
concomitant loss of biological activity (Hebert et al., J. Biol. Chem. . 266:18989 (1991); McCoU et al, h 
Immunol. . 150:4550-4555 (1993)). Receptor-bearing cells are incubated with labeled PR0317. The cells are 
then washed to removed unbound PROS 17. and receptor-bound PROS 17 is quantified. The data obtained using 
different concentrations of PROS 17 are used to calculate values for the number and affmity of receptors. 

Labeled PROS 17 is useful as a reagent for purification of its specific receptor. In one embodiment of 
affinity purification, PR0317 is covalently coupled to a chromatography column. Receptor-bearing cells are 
extracted, and die extract is passed over the column. The receptor binds to the colunm by virtue of its biological 
affinity for PROS 1 7 . The receptor is recovered from the colunm and subjected to N-terminal protein sequencing. 
This amino acid sequence is then used to design degenerate oligonucleotide probes for cloning the receptor gene. 

In an alternative method, mRNA is obtained from receptor-bearing cells and made into a cDNA library. 
The library is transfected into a population of ceUs. and those cells expressing the receptor are selected using 
fluorescendy labeled PR0317. The receptor is identified by recovering and sequencing recombinant DNA from 
highly labeled cells. 

In another alternative method, antibodies are raised against the surface of receptor bearing cells, 
specifically monoclonal antibodies. The monoclonal antibodies are screened to identify those which inhibit the 
binding of labeled PR0317. These monoclonal antibodies are then used in affmity purification or expression 
cloning of the receptor. 

Soluble receptors or other soluble binding molecules are identified in a similar manner. Labeled 
PR0S17 is incubated with extracts or other appropriate materials derived from the uterus. After incubation. 
PROS 17 complexes larger than the size of purified PR0317 are identified by a sizing technique such as size- 
exclusion chromatography or density gradient centrifiigation and are purified by methods known in the art. The 
soluble receptors or binding protein(s) are subjected to N-terminal sequencing to obtain information sufficient 
for database identification, if the soluble protein is known, or for cloning, if the soluble protein is unknown. 

EXAMPLE 64: Determination of PR0317-lnduced Cellular Response 

The biological activity of PR0317 is measured, for example, by binding of an PR0317 of the invention 
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.o an PR03 1 7 receptor A ,es, compound is screened as an an.agonis. for i(s abili.y ,o block binding of PR03 1 7 
.0 the receptor. A test compound is screened as an agonist of the PR0317 for its ability to bind an PR0317 
receptor and influence the same physiological evems as PR0317 using, for example, the KIRA-ELISA assay 
described by Sadick « ./.. Analytical Bior.hmistry 235:207-214 (1996) in which activation of a receptor 
Orrosine kinase is monitored by immuno-capture of the activated receptor and quantitation of the level ofligand- 
mdtK:ed phosphonrlation. The assay may be adapted to monitor PR03I7-induced receptor activation through 
the use of an PR0317 receptor-specific antibody to capture the activated receptor. These techniques are also 
applicable to other PRO polypeptides described herein. 
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EXAMPl^E 6;> : Use of PncnJA for .Scre>.n| np r«|pri^T»^- 

PR0224 is expressed in a cell stripped of membrane proteins and capable of expressing PR0224. Low 
density lipoproteins having a detectable label are added to the cells and incubated for a sufficient time for 
endocytosis. The cells an. washed. The cells are .hen analysed for label bound to the membrane and within the 
cell after cell lysis. Detection of .he low density lipoproteins within the cell determines that PR0224 is within 
die family of low density lipoprotein receptor proteins. Members found within this family are &en used for 
screening compounds wWch affect these receptors, andpanicularly Reuptake of cholesterol via these 

EXAMPLE66: Ability of PRO Polyp e ptides to Inhibit Vasmhr Endo.h.li.l ^ actor rVFOin 

Proliferation of Endothelial Cell Growth 

The ability of various PRO polypeptides to inhibit VEGF stimulated proliferation of endoAelial cells 
was tested. Specifically, bovine adrenal cortical capiUaiy endothelial (ACE) cells (from primary culture 
maximum 12-14 passages) were plated on 96-weIl microUter plates (Amersham Life Science) at a density of 500 
cells/well per 100 in low glucose DMEM. 10% calf serum. 2 mM glutamine. Ix pen/suept and fungizone 
supplemented with 3 ng/mL VEGF. Controls were plated the same way but some did not include VEGF A 
test santple of d,e PRO polypeptide of interest was added in a 100 ^1 volume for a 200 ^1 final volume Cells 
were incubated for 6-7 days at 37»C. The media was aspirated and the cells washed Ix with PBS. An acid 
phosphatase reaction mixture (100 ;.L. O.IM sodium acetate. pH 5.5. 0.1% Triton-lOO. 10 mM p-nitrophenyl 
phosphate) was added. After incubation for 2 hour, at 37»C. the reaction was stopped by addition of 10 ^1 IN 
NaOH. CD was measured on microtiter plate reader at 405 rm. Controls were no cells, cells alone cells -H 
FOP (5 ng/mL). cells + VEGF (3 ng/mL). cells + VEGF (3 ng/ml) + TGF-P (1 ng/ml). and cells + VEGF 
(3ng/mL) + LIF (5 ng/mL). (TGF-P at a 1 ng/ml concentration is known to block 70-90% of VEGF stimulated 
cell proliferation.) 

The results were assessed by calculating the percentage inhibition of VEGF (3 ng/ml) stimulated cells 
proliferation, determined by measuring acid phosphatase activity at OD405 nm. (1) relative to cells without 
stimulation, and (2) relative to the reference TGF-p inhibition of VEGF stimulated activity. The results, as 
shown in Table 2 below, are indicative of the utility of the PRO polypeptides in cancer therapy and specificidly 
in inhibiting tumor angiogenesis. The numerical values (relative inhibition) shown in Table 2 are determined 
by calculating Ae percent inhibition of VEGF stimulated proliferation by the PRO polypeptide relative to cells 
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without stimulation and then dividing that percentage into the percent inhibition obtained by TGF-P at 1 ng/ml 
which is known to block 70-90% of VEGF stimulated cell proliferation. 



Table 2 



PRO Name PRO Concentration Relative Inhibition 



PR0211 
PR0211 
PR0211 



PR0211 
PR0217 
PR0217 
PR0217 



PR0217 
PR0217 
PR0187 



0.01% 99.0 
0.01% ^09 
0.1% 0.95 
PR0211 0.1% 67^0 

10 PR0211 1.0% 0^27 

1.0% 20.0 
0,01% 106 
0.1% 0.84 
1.0% 0.39 
15 PR0217 2.5 /tM 0.2 

25 nM 0.88 
250 nM 0.58 
0.01% 0.91 
PR0187 0.1% 0.82 

20 PR0187 
PR0219 
PR0219 
PR0219 
PR0246 
25 PR0246 
PR0246 
PR0228 
PR0228 
PR0228 
30 PR0228 
PR0228 
PR0228 
PR0228 
PR0228 
35 PR0228 
PR0245 
PR0245 
PR0245 
PR0245 
40 PR0245 
PR0245 
PR0221 
PR0221 
PR0221 
45 PR0221 
PR0221 
PR0221 
PR0258 
PR0258 
50 PR0258 
PR0258 
PR0258 
PR0258 



1.0% 


0.44 


5.7 /iM 


0.61 


57 nM 


1.09 


570 nM 


0.97 


0.01% 


1.04 


0.1% 


1,0 


1.0% 


0.49 


0.01% 


0.99 


0.1% 


0.93 


1.0% 


0.57 


0.01% 


0.95 


0.01% 


0.98 


0.1% 


0.77 


0,1% 


0.88 


1.0% 


0.16 


1.0% 


0.48 


0.01% 


0.76 


0.1% 


0.35 


1.0% 


0.11 


0.48 nM 


1.03 


4.8 nM 


0.95 


48 nM 


0.49 


0,01% 


1.03 


0.01% 


1.06 


0.1% 


0.82 


0.1% 


0.93 


1.0% 


0.31 


1.0% 


0.43 


0.01% 


0.98 


0.01% 


1.06 


0.1% 


0.95 


0.1% 


1.02 


1.0% 


0.6 


1.0% 


0.69 
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PAGE INTENTIONALLY LEFT BLANK 



189 



wo 00/15796 



PCT/US99/21090 



Table 2 com' 

PRO Name PRO Concentration Relative Inhibition 





PRO301 


7.0 


1.02 




PRO301 


70 fiM 


0.88 


5 


PRO301 


700 


0.44 




PRO301 


0.01% 


0.92 




PRO301 


0.1% 


0.85 




PRO301 


1.0% 


0.68 




PR0224 


0.01% 


101 .0 


10 


PR0224 


0.1% 


65.0 




PR0224 


1.0% 


23.0 




PR0272 


0.01 % 


0.95 




PR0272 


0.1% 


0.57 




PR0272 


1,0% 


0.18 


15 


PR0328 


0.01% 


0.98 




PR0328 


0.1% 


0.96 




PR0328 


1.0% 


0.6 




PR0331 


0.01% 


0.88 




PR0331 


0.1% 


0.82 


20 


PR0331 


1.0% 


0.56 



EXAMPLE 67 : Retinal Neuron Survival 

This example demonstrates that PRO220 polypeptides have efficacy in enhancing the survival of retinal 
neuron ceils. 

25 Sprague Dawley rat pups at postnatal day 7 (mixed population: glia and retinal neuronal types) are killed 

by decapitation following CO2 anesthesia and the eyes are removed under sterile conditions. The neural retina 
is dissected away from the pigment epithelium and other ocular tissue and then dissociated into a single cell 
suspension using 0.25% trypsin in Ca-^. Mg'^-free PBS. The retinas are incubated at 37*'C for 7-10 minutes 
after which the trypsin is inactivated by adding 1 ml soybean trypsin inhibitor. The cells are plated at 100,000 

30 cells per well in 96 well plates in DMEM/F12 supplemented with N2 and with or without the specific test PRO 
polypeptide. Cells for all experiments are grown at 37°C in a water saturated atmosphere of 5% CO.. After 
2-3 days in culture, cells are stained with calcein AM then fixed using 4% paraformaldehyde and stained with 
DAPI for determination of total cell count. The total cells (fluorescent) are quantified at 20X objective 
magnification using CCD camera and NIH image software for Macintosh. Fields in the well are chosen at 

35 random. 

The effect of various concentration of PRO220 polypeptides are reported in Table 3 below where 
percent survival is calculated by dividing the total number of calcein AM positive cells at 2-3 days in cuhure by 
the total number of DAPI-Iabeled cells at 2-3 days in culture. Anything above 30% survival is considered 
positive. 

40 
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Table 3 



10 



15 



PRO Name 

PRO220 

PRO220 

PRO220 

PRO220 

PRO220 

PRO220 



PRO Concemration 
0.01% 
0.01% 
0.1% 
0.1% 
1.0% 
1.0% 



Percent Survival 
2.4% 
4.1% 
3,0% 
3,1% 
72.4% 
42,1% 



20 



25 



EXAMPLE 68 : Rod Photoreceptor Survival 

This example demonstrates that PRO220 polypeptides have efficacy in enhancing the survival of rod 
photoreceptor cells. 

Sprague Dawlcy rat pups at 7 day postnatal (mixed population: glia and retinal neuronal cell types) are 
killed by decapitation following CO^ anesihesis and the eyes are removed under sterile conditions. The neural 
retina is dissected away form the pigment epithelium and other ocular tissue and then dissociated into a single 
cell suspension using 0.25% trypsin in Ca-*, Mg^^-free PBS. The retinas are incubated at 37°C for 7-10 
minutes after which the trypsin is inactivated by adding 1 ml soybean trypsin inhibitor. The cells are plated at 
100.000 cells per well in 96 well plates in DMEM/F12 supplemented with N2 and with or without the specific 
test PRO polypeptide. Cells for all experiments are grown at 37'C in a water sanirated atmosphere of 5% C02. 
After 2-3 days in culture, cells are fixed using 4% paraformaldehyde, and then stained using CellTracker Green 
CMFDA . Rho 4D2 (ascites or IgG 1 : 100), a monoclonal antibody directed towards the visual pigment rhodopsin 
is used to detect rod photoreceptor cells by indirect immunofluorescence. The results are reported as % survival: 
total number of calcein/CellTracker - rhodopsin positive cells at 2-3 days in culture, divided by the total number 
of rhodopsin positive cells at time 2-3 days in culture. The total cells (fluorescent) are quantified at 20x objective 
magnification using a CCD camera and NIH image software for Macintosh. Fields in the well are chosen at 
random. 

The effect of various concentration of PRO220 polypeptides are reported in Table 4 below. Anything 
above 10% survival is considered positive.. 



Table 4 

30 PRO Name PRO Concentration Percent Survival 

PRO220 0.01% 0.0% 

PRO220 0.1% 0.0% 

PRO220 2.0% 0.0% 

PRO220 10% 0,0% 

35 PRO220 20% 66.9% 

PRO220 1.0% 56.9% 

EXAMPLE 69 : Induction of Endothelial Cell Apoptosis 

The ability of PR0228 polypeptides to induce apoptosis in endothelial cells was tested in human venous 

40 umbilical vein endothelial cells (HUVEC, Cell Systems), using a 96-well format, in 0% serum media 
supplemented with 100 ng/ml VEGF. (As HUVEC cells are easily dislodged from the plating surface, all 
pipetting in the wells must be done as gently as practicable.) 
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The media was aspired and the cells washed once wiih PBS, 5 ml of 1 x trypsin was added to the cells 
in a T- 175 flask, and the cells were allowed to stand until they were released from the plate (about 5-10 minutes). 
Trypsinization was slopped by adding 5 ml of growth media. The cells were spun at 1000 rpm for 5 minutes 
at 4°C. The media was aspirated and the cells were resuspended in 10 ml of 10% serum complemented medium 
(Cell Systems), 1 x penn/strep. 
5 The cells were plated on 96-well microtiter plates (Amersham Life Science, cyiostar-T scintillating 

microplate, RPNQ160, sterile, ti5sue-<:ulture treated, individually wrapped), in 10% serum (CSG-medium, Cell 
Systems), at a density of 2 x 10* cells per well in a total volume of 100 fd. The PR0228 polypeptide was added 
in triplicate at dilutions of 1 % , 0.33% and 0. 11 % . Wells without cells were used as a blank and wells with cells 
only as a negative control. As a positive control 1 :3 serial dilutions of 50 ^1 of a 3x stock of staurosporine were 

10 used. The ability of the PR0228 polypeptide to induce apoptosis was determined using Annexin V, a member 
of the calcium and phospholipid binding proteins, to detect apoptosis. 

0.2 ml Annexin V - Biotin stock solution (100 ng/mV) were diluted in 4.6 ml 2 x Ca-"^ binding buffer 
and 2.5% BSA (1 :25 dilution). 50 fds of the diluted Annexin V - Biotin solution were added to each well (except 
controls) to a final concentration of 1.0 /xg/ml. The samples were incubated for 10-15 minutes with Annexin- 

15 Biotin prior to direct addition of ^^S-Streptavidin. -^^S-Streptavidin was diluted in 2x Ca*"^ binding buffer, 2.5% 
BSA and was added to all wells at a fmal concentration of 3 x 10^ cpm/well. The plates were then sealed, 
centrifiiged at 1000 rpm for 15 minutes and placed on orbital shaker for 2 hours. The analysis was performed 
on 1450 Microbeta Trilux (Wallac). The results are shown in Table 5 below where percent above background 
represents the percentage amoimt of coimts per minute above the negative controls. Percents greater than or 

20 equal to 30% above background are considered positive. 



Table 5 

PRO Name PRO Concentration Percent Above Background 

PR0228 0.11% 0.7% 

25 PR0228 0.11% 47.6% 

PR0228 0.33 % 92.2% 

PR0228 0.33% 123.7% 

PR0228 1.0 % 51.4% 

PR0228 1.0% 95.3% 

30 

EXAMPLE 70: PDB12 Cell Inhibition 

This example demonstrates that various PRO polypeptides have efficacy in inhibiting protein production 
by PDB12 pancreatic ductal cells. 

PDB12 pancreatic ductal cells are plated on fibronectin coated 96 well plates at 1.5x10^ cells per well 

35 in 100 ^L/180 /iL of growth media. 100 /iL of growth media with the PRO polypeptide test sample or negative 
control lacking the PRO polypeptide is then added to well, for a final volume of 200 /iL. Controls contain growth 
medium containing a protein shown to be inactive in this assay. Cells are incubated for 4 days at 37'*C. 20 fiL 
of Alamar Blue Dye (AB) is then added to each well and the flourescent reading is measured at 4 hours post 
addition of AB, on a microtiter plate reader at 530 lun excitation and 590 mn emission. The standard employed 

40 is cells without Bovine Pituitary Extract (BPE) and with various concentrations of BPE. Buffer or CM controls 
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from unknowns are run 2 limes on each 96 well plate. 

The results from these assays are shown in Table 6 below wherein percent decrease in protein 
production is calculated by comparing the Alamar Blue Dye calculated protein concentration produced by the 
PRO polypeptide-treated cells with the Alamar Blue Dye calculated protein concentration produced by the 
negative comrol cells. A percent decrease in protein production of greater than or equal to 25% as compared 
5 to the negative control cells is considered positive. 



Table 6 





PRO Name 


PRO Concentration 




PR0211 


0.1% 


10 


PR0211 


0.01% 




PR0211 


1.0% 




PR0287 


2.0% 




PR0287 


10% 




PR0287 


50% 


15 


PR0287 


2.0% 




PR0287 


10% 




PR0287 


50% 




PRO301 


2.0% 




PRO301 


10% 


20 


PRO301 


50% 




PR0293 


2.0% 




PR0293 


10% 




PR0293 


50% 



25 



3 



Percent Decrease in Protein Production 
0.0% 
0.6% 
59.7% 
22.3% 
18.2% 
67.5% 
45.53% 
57.3% 
52.24% 
0,0% 
59.8% 
65.6% 
0.0% 
40.4% 
56.7% 



EXAMPLE 71: Stimulation of Adult Heart Hypertrophy 

This assay is designed to measure the ability of various PRO polypeptides to stimulate hypertrophy of 
adult heart. 

Ventricular myocytes freshly isolated from adult (250g) Sprague Dawley rats are plated at 2000 cell/well 
in 1 80 Ml yolume. Cells are isolated and plated on day 1 , the PRO polypeptide-containing test samples or growth 
medium only (negative control) (20 /xl volume) is added on day 2 and the cells are then fixed and steined on day 
5. After staining, cell size is visualized wherein cells showing no growth enhancement as compared to conuol 
cells are given a value of 0.0, cells showing small to moderate growth enhancemem as compared to control cells 
are given a value of 1 .0 and cells showing large growth enhancemem as compared to control cells are given a 
value of 2.0. Any degree of growth enhancement as compared to the negative control cells is considered positive 
for the assay. The results are shown in Table 7 below. 

Table 7 



PRO Name 

PR0287 

PR0287 

PRO301 

PRO301 

PR0293 

PR0293 

PRO303 

PRO303 



PRO Concentration 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 



Growth Enhancement Score 
1,0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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EXAMPLE 72 : PDB12 Cell Proliferation 

This example demonstrates that various PRO polypeptides have efficacy in inducing proliferation of 

PDB12 pancreatic ductal cells. 

PDB12 pancreatic ductal cells are plated on fibronectin coated 96 well plates at 1.5x10^ cells per well 
in 100 /*L/180 ixL of growth media. 100 of growth media with the PRO polypeptide test sample or negative 
5 control lacking the PRO polypeptide is then added to well, for a fmal volume of 200 /tL. Controls contain growth 
medium containing a protein shown to be inactive in this assay. Cells are incubated for 4 days at 37°C, 20 ^iL 
of Alamar Blue Dye (AB) is then added to each well and the flourescent reading is measured at 4 hours post 
addition of AB, on a microliter plate reader ai 530 nm excitation and 590 nm emission. The standard employed 
is cells without Bovine Pituitary Extract (BPE) and with various concentrations of BPE. Buffer or growth 
10 medium only controls from unknowns are run 2 times on each 96 well plate. 

The results from these assays are shown in Table 8 below wherein percent increase in protein production 
is calculated by comparing the Alamar Blue Dye calculated protein concentration produced by the PRO 
polypeptide-treated cells with the Alamar Blue Dye calculated protein concentration produced by the negative 
control cells. A percem increase in protein production of greater than or equal to 25% as compared to the 
15 negative control cells is considered positive. 

Table 8 

PRO Name PRO Concentration Percent Increase in Protein Production 



25 



PRO301 



2.0% 44.0% 



20 PRO301 10% <5'7-4% 

50% 185.8% 

2.0% 27.9% 

10% 174.9% 

50% 193.1% 



PRO301 
PRO303 
PRO303 
PRO303 



EXAMPLE 73: Enhancement of Heart Neonatal Hv nertronhv Induced by PR0224 

This assay is designed to measure the ability of PR0224 polypeptides to stimulate hypertrophy of 
neonatal heart. 

Cardiac myocytes from 1-day old Harlan Sprague Dawley rats were obtained. Cells (180 /*! at 7,5 x 
30 lOVml, serum <0.1%, freshly isolated) are added on day 1 to 96-well plates previously coated with DMEM/F 12 
+ 4% PCS. Test samples containing the test PR0224 polypeptide or growth medium only (hegative control) (20 
Itl/well) are added directly to the wells on day 1 . PGF (20 ^l/well) is then added on day 2 at final concentration 
of 10-^ M. The cells are then stained on day 4 and visually scored on day 5, wherein ceUs showmg no mcrease 
in size as compared to negative controls are scored 0.0, cells showing a small to moderate increase in size as 
35 compared to negative controls are scored 1 .0 and cells showing a large increase in size as compared to negative 
controls are scored 2.0. The results are shown in Table 9 below. 



194 



15 



WO 00/15796 _„„ 

PCT/US99/21090 

Table 9 

So^.*^?"^" PHQ Concentraiion Growth Fnhpnrpn „.n. c^^,. 

PR0224 0.01 % ^ 

PR0224 0.1% 0 0 

^ PR0224 1.0% ,0 

EXAMPLE 74: In situ Hybridizatinn 

in situ hybridization is a powerfiil and versatile technique for the detection and localization of nucleic 
acid sequences within cell or tissue preparations. It may be useful, for example, to idemify sites of gene 
expression, analyze the tissue distribution of transcription, idemify and localize viral infection, follow changes 
10 in specific mRNA synthesis and aid in chromosome mapping. 

In situ hybridization was performed following an optimized version of the protocol by Lu and Gillett, 
CelOQsionl:169-176(1994).usingPCR-generated«^^^^^ Briefly, formalin-f.xed. paraffin- 

embedded human tissues were sectioned, deparaffinized. deproteinated in proteinase K (20 g/ml) for 15 minutes 
at 37''C, and further processed for in situ hybridization as described by Lu and Gillett. supra. A p-P] UTP- 
labeled antisense riboprobe was generated from a PCR product and hybridized at 55'C ovenright. The slides 
were dipped in Kodak NTB2 nuclear track emulsion and exposed for 4 weeks. 
"P-Riboprohe synthesis 

6.0^1 (125 mCi) of «P-UTP(Amersham BF 1002. SA<2000 Ci/mmol) were speed vac dried. Toeach 
tube conuining dried »P-UTP, the following ingredients were added: 
20 2.0 ^1 5x transcription tiuffer • 

1.0 itl DTT (100 mM) 

2.0 lii NT? mix (2.5 mM : 10 each of 10 mM GTP, CTP & ATP + 10 /tl H,0) 
1.0|tlUTP(50MM) 
10 it\ Rnasin 
25 1 .0 ^1 DNA template (l^tg) 

1.0 ^IHjO 

1 .0 III RNA polymerase (for PCR products T3 = AS, T7 = S, usually) 

The tubes were incubated at 37»C for one hour. 1.0 ,.1 RQl DNase were added, followed by incubation 
at 37''C for 15 minutes. 90 ^1 TE (10 mM Tris pH 7.6/lmM EDTA pH 8.0) were added, and the mixture was 
pipetted onto DE81 paper. The remaining solution was loaded in a Microcon-50 ultrafUtration unit, and spun 
using program 10 (6 mimites). The filtration unit was inverted over a second tube and spun using program 2 
(3 minutes). After the final recoveiy spin. 100 ^1 TE were added. 1 ^1 of the final product was pipetted on 
DE81 paper and counted in 6 ml of Biofluor II. 

The probe was run on a TBE^rea gel. 1-3 of the probe or 5 /d of RNA Mrk III were added to 3 
Ml of loading buffer. Afier heating on a 95-0 heat block for three minutes, the gel was immediately placed on 
ice. The wells of gel were flushed, the sample loaded, and run at 180-250 volts for 45 mimites. The gel was 
wrapped in saran wrap and exposed to XAR fiUn with an intensifying screen in -70»C freezer one hour to 
overnight. 
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^^ P-Hvbridization 

A. Pretrcatment of frozen sections 

The slides were removed from the freezer, placed on aluminium trays and thawed at room temperature 
for 5 minutes. The trays were placed in 55 ''C incubator for five minutes to reduce condensation. The slides 
were fixed for 10 minutes in 4% paraformaldehyde on ice in the fume hood, and washed in 0.5 x SSC for 5 
5 minutes, at room temperature (25 ml 20 x SSC -I- 975 ml SQ HjO). After deproteination in 0.5 /ig/ml proteinase 
K for 10 minutes at 37°C (12.5 /il of 10 mg/ml stock in 250 ml prewarmed RNase-free RNAsc buffer), the 
sections were washed in 0.5 x SSC for 10 minutes at room temperature. The sections were dehydrated in 70% , 
95%, 100% ethanol, 2 minutes each. 

B. Pretrcatment of paraffin-embedded sections 

10 The slides were deparaffmized, placed in SQ HjO. and rinsed twice m 2 x SSC at room temperature, 

for 5 minutes each lime. The sections were deproieinated in 20 ;ig/ml proteinase K (500 fi\ of 10 mg/ml in 250 
ml RNase-free RNase buffer; 37**^ 15 minutes) - human embryo, or 8 x proteinase K (100 fd in 250 ml Rnase 
buffer, 37*'C. 30 minutes) - formalin tissues. Subsequent rinsing in 0.5 x SSC and dehydration were performed 
as described above. 

15 C. Prehvbridization 

The slides were laid out in a plastic box lined with Box buffer (4 x SSC, 50% formamide) - saturated 
filter paper. The tissue was covered with 50 /a1 of hybridization buffer (3.75g Dextran Sulfate + 6 mi SQ HjO), 
vortexed and heated in the microwave for 2 minutes with die cap loosened. After cooling on ice, 18.75 ml 
formamide, 3.75 ml 20 x SSC and 9 ml SQ H2O were added, the tissue was vortexed well, and incubated at 

20 42**C for 1-4 hours. 

D. Hybridization 

1.0 x 10* cpm probe and 1 .0 ^tl tRNA (50 mg/ml stock) per slide were healed at 95°C for 3 minutes. 
The slides were cooled on ice, and 48 n\ hybridization buffer were added per slide. After vortexing, 50 ^1 ^^P 
mix were added to 50 ftl prehybridization on slide. The slides were incubated overnight at 55**C. 
25 E. Washes 

Washing was done 2 x 10 minutes with 2xSSC. EDTA at room temperature (400 ml 20 x SSC + 16 
ml 0.25M EDTA, Vf=4L), followed by RNaseA treatment at 37^C for 30 minutes (500 ^1 of 10 mg/ml in 250 
ml Rnase buffer = 20 ng/ml). The slides were washed 2 x 10 minutes with 2 x SSC, EDTA at room 
temperature. The stringency wash conditions were as follows: 2 hours at 55''C, 0.1 x SSC, EDTA (20 ml 20 
30 X SSC + 16 ml EDTA, Vf=4L). 

F, Oligonucleotides 

In situ analysis was performed on a variety of DN A sequences disclosed herein. The ohgonucleotides 
employed for these analyses are as follows. 
(1) DNA33094>1131 (PRQ217^ 
35 pi 5-GGATTCTAATACGACTCACTATAGGGCTCAGAAAAGCGCAACAGAGAA-3' (SEQ ID 

NO:348) 

p2 5'-CTATGAAATTAACCCTCACTAAAGGGATGTCTTCCATGCCAACCTTC-3(SEQlDNO:349) 
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(2) DNA33223-113<i/PRn?^f>) 

pi 5-GGATTCTAATACGACTCACTATAGGGCGGCGATGTCCACTGGGGCTAC-3' (SEQ ID 

NO:350) 

p2 5-CTATGAAATTAACCCTCACTAAAGGGACGAGGAAGATGGGCGGATGGT-3' (SEQ ID 
NO:351) 



(3) DNA34435-ll40rPRQ232^ 

pi 5-GGATTCTAATACGACTCACTATAGGGCACCCACGCGTCCGGCTGCTT-3(SEQ ID NO:352) 

p2 5'-CTATGAAATTAACCCTCACTAAAGGGACGGGGGACACCACGGACCAGA-3' (SEQ ID 
NO:353) 



(4) DNA35639-1 172 rPR0246^ 

pi 5*-GGATTCTAATACGACTCACTATAGGGCTTGCTGCGGTTTTTGTTCCTG-3(SEQIDNO:354) 

p2 5'-CTATGAAATTAACCCTCACTAAAGGGAGCTGCCGATCCCACTGGTATT-3' (SEQ ID 
NO:355) 



(5) DNA49435-1219 (PR0533^ 

pi 5 • -GG ATTCTA ATACG ACTCACTATAGGGCGGATCCTGGCCGGCCTCTG-3' (SEQ ID NO:356) 

p2 5-CTATGAAATTAACCCTCACTAAAGGGAGCCCGGGCATGGTCTCAGTTA-3' (SEQ ID 
NO:357) 

(6) DNA35638-1141 (PR0245) 

pi 5^<K}ATTCTAATACGAC^CACTATAGGGCGGGAAGATGGCGAGGAGGAG-3•(SEQIDNO:358) 
p2 5-CTATGAAATrAACCCTCACTAAAGGGACCAAGGCCACAAACGGAAATC-3' (SEQ ID 
NO:359) 

(7) DNA33089-1 132 ffR022n 

pi 5'<K}ATTCTAATACGACTCACTATAGGGCTGTGCTTTCATTCTGCCAGTA-3(SEQ ID N0:3«)) 

p2 5 -CTATGAAATTAACCCTCACTAAAGGGAGGGTACAATTAAGGGGTGGAT-3' (SEQ ID 
NO:361) 

(8) DNA35918-1 174 CPR0258^ 

pi 5'-GGATTCTAATACGACTCACTATAGGGCCCGCCTCGCTCCTGGTCCTG-3(SEQIDN0:362) 
p2 5-CTATGAAATTAACCCTCACTAAAGGGAGGATTGCCGCGACCCTCACAG-3' (SEQ ID 
NO:363) 

(9) DNA32286.1191 (PR0214^ 

pi 5-GGATTCTAATACGACTCACTATACiGGCCCCTCCTGCCTTCCCTGTCC-3(SEQIDNO:364) 
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p2 5'-CTATGAAATTAACCCTCACTAAAGGGAGTGGTGGCCGCGATTATCTGC-3' (SEQ ID 
NO:365) 



(10) DNA3322 1-1133 (PRQ224) 

pi 5'-GGATTCTAATACGACTCACTATAGGGCGCAGCGATGGCAGCGATGAGG-3' (SEQ ID 
5 NO:366) 

p2 5'.CTATGAAATTAACCCTCACTAAAGGGACAGACGGGGCAG AGGGAGTG-3'(SEQ ID NO:367) 

(11) DNA35557-1137 (PR0234) 

pi 5».GGATTCTAATACGACTCACTATAGGGCCAGGAGGCGTGAGGAGAAAC-3'(SEQIDNO:368) 
10 p2 5-CTATGAAATTAACCCTCACTAAAGGGAAAGACATGTCATCGGGAGTGG-3' (SEQ ID 
NO:369) 

(12) DNA3310Q-1159 (PR0229) 

pi 5'-GGATTCTAATACGACTCACTATAGGGCCGGGTGGAGGTGGAACAGAAA-3' (SEQ ID 
15 NO:370) 

p2 5'-CTATGAAATTAACCCTCACTAAAGGGACACAGACAGAGCCCCATACGC-3' (SEQ ID 
NO:37l) 

(13) DNA3443M177 (PR0263) 

20 pi 5'-GGATTCTAATACGACTCACTATAGGGCCAGGGAAATCCGGATGTCTC.3(SEQIDNO:372) 
p2 5'-CTATGAAATTAACCCTCACTAAAGGGAGTAAGGGGATGCCACCGAGTA-3' (SEQ ID 
NO:373) 

(14) DNA38268.-1188 (PR0295) 

25 pi 5'-GGATTCTAATACGACTCACTATAGGGCCAGCTACCCGCAGGAGGAGG-3XSEQ ID NO:374) 
p2 5'-CTATGAAATTAACCCTCACTAAAGGGATCCCAGGTGATGAGGTCCAGA-3* (SEQ ID 
NO:375) 

G. Results 

30 In situ analysis was performed on a variety of DN A sequences disclosed herein. The results from these 

analyses are as follows. 

(1) DNA33094>1131 (PR0217) 

Highly distinctive expression pattern* that does not indicate an obvious biological function. In the human 

embryo it was expressed in outer smooth muscle layer of the GI tract, respiratiry cartilage, branching respiratory 
35 epithelium, osteoblasts, tendons, gonad, in the optic nerve head and developmg dermis. In the adult expression 

was observed in the epidermal pegs of the chimp tongue, the basal epitheliai/myoepithelial cells of the prostate 

and urmary bladder. Also expressed in the alveolar lining cells of the adult lung, mesenchymal cells juxtaposed 
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10 erectile tissue in the penis and the cerebral cortex (probably glial cells). In the kidney, expression was only 
seen in disease, in cells surrounding ihyroidized renal tubules. 

Human fetal tissues examined (E12-E16 weeks) inci».Hp- Placenta, umbilical cord, liver, kidney, adrenals, 
thyroid. lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, 
spinal cord, body wall, pelvis and lower limb. 
^ Adult human tissues examined: Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph 
node, gall bladder, pancreas, lung. skin, eye (inc. retina), prostate, bladder, liver (normal, cirrhotic, acute 
failure). 

Non-human primate tissues examined: 

(a) Chimp Tissues: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph 

10 node. 

Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum, penis. 

(2) DNA33223-1136 (PRQ23Q) 

Sections show an intense signal associated with arterial and venous vessels in the ferns. In arteries the 
15 signal appeared to be confined to smoorfi-muscle/pericytic cells. The signal is also seen in capillary vessels and . 
in glomeruli. It is not clear whether or not endothelial cells are expressing this mRNA. Expression is also 
observed in epithelial cells in the fetal lens. Strong expression was also seen in cells within placemal 
trophoblastic villi, diese cells lie between the trophoblast and the fibroblast-likc cells that express HGF - 
uncertain histogenesis. In the adult, there was no evidence of expression and the wall of the aorta and most 
vessels appear to be negative. However, expression was seen over vascular channels in the normal prostate and 
in the epithelium lining the gallbladder. Insurers expression was seen in the vessels of the soft-tissue sarcoma 
and a renal cell carcinoma. In summary, this is a molecule that shows relatively specific vascular expression 
in the fetus as well as in some aduh organs. Expression was also observed in the fetal lens and the adult 
gallbladder. 

25 In a secondary screen, vascular expression was observed, similar to that observed above, seen in fetal 

blocks. Expression is on vascular smooth muscle, rather than endothelium. Expression also seen in smooth 
muscle of the developing oesophagus, so as reported previously, this molecule is not vascular specific. 
Expression was examined in 4 lung and 4 breast carcinomas. Substantial expression was seen in vascular smooth 
muscle of at least 3/4 lung cancers and 2/4 breast cancers. In addition, in one breast carcinoma, expression was 

30 observed in peritumoral stromal cells of uncenain histogenesis (possibly myofibroblasts). No endothelial cell 
expression was observed in this study. 

(3) DNA34435-1140 (PR0232^ 

Strong expression in prostatic epithelium and bladder epithelium, lower level of expression in bronchial 
35 epithelium. High background / low level expression seen in a number of sites, including among others, bone, 
blood, chondrosarcoma, adult heart and fetal liver. It is felt that this level of signal represents background, panly 
because signal at this level was seen over the blood. All other tissues negative. 
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Human fetal tissues examined (E12-Elfi weeks^ include: Placenta, umbilical cord, liver, kidney, adrenals, 
thyroid, lungs, heart, great vessels, oesophagus, stomach, small intestine, 
spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis, testis and lower limb. 
Adult human tissues examined: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, 
eye (inc. retina), bladder, liver (normal, cirrhotic, acute failure). 
5 Non-human primate tissues examined: 
Chimp Tissues : adrenal 

Rhesus Monkev Tissues: Cerebral conex, hippocampus 

In a secondary screen, expression was observed in the epithelium of the prostate, the superficial layers 
of the urethelium of the urinary bladder, the urethelium lining the renal pelvis and the urethetium of the ureter 

10 (1 out of 2 experiments). The urethra of a rhesus monkey was negative; it is unclear whether this represents a 
true lack of expression by the urethra, or if it is the result of a failure of the probe to cross react with rhesus 
tissue. The fmdings in the prostate and bladder are similar to those previously described using an isotopic 
detection technique. Expression of the mRNA for this antigen is NOT prostate epithelial specific. The antigen 
may serve as a useful marker for urethclial derived tissues. Expression in the superficial, post mitotic cells, of 

15 the urinary tract epithelium also suggest that it is unlikely to represent a specific stem cell marker, as this would 
be expected to be expressed specifically in basal epithelium, 

(4) DNA35639-1172 (PR0246) 

Strongly expressed in fetal vascular endothelium, including tissues of the CNS. Lower level of 
20 expression in adult vasculature, including the CNS. Not obviously expressed at higher levels in tumor vascular 
endothelium. Signal also seen over bone matrix and aduh spleen, not obviously cell associated, probably related 
to non-specific background at these sites. 

Human fetal tissues examined fE12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals. 

thyroid, lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, 
25 spinal cord, body wall, pelvis, testis and lower limb. 

Adult human tissues examined: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung. 

eye (inc. retina), bladder, liver (normal, cirrhotic, acute failure). 

Non-human primate tissues examined: 
Chimp Tissues : adrenal 
30 Rhesus Monkev Tissues: Cerebral cortex, hippocampus 

(5) DNA49435-1219 (PR0533) 

Moderate expression over cortical neurones in the fetal brain. Expression over the inner aspect of die 
fetal retina, possible e:q)ression in the developing lens. Expression over fetal skin, cartilage, small intestine, 
35 placental villi and umbilical cord. In adult tissues there is an extremely high level of expression over die 
gallbladder epitiielium. Moderate expression over the adult kidney, gastric and colonic epithelia. Low-level 
expression was observed over many cell types in many tissues, this may be related to stickiness of die probe. 
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these data should therefore be interpreted with a degree of caution. 

Human fetal tissues examined (E12>E16 weeks^ include: Placenia. umbilical cord, liver, kidney, adrenals, 
thyroid, lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. 
spinal cord, body wall, pelvis, testis and lower limb. 

Adult human tissues examined: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung. 
5 eye (inc. retina), bladder, liver (normal, cirrhotic, acute failure). 
Non-human primate tissues examined: 
Chimp Tissues : adrenal 

Rhesus Mo nkey Tissues: Cerebral cortex, hippocampus, cerebellum. 

10 (6) DNA35638-1I41 (PRQ245^ 

Expression observed in the endothelium lining a subset of fetal and placental vessels. Endothelial 
expression was confined to these tissue blocks. Expression also observed over intermediate irophoblasi cells of 
placenta. All other tissues negative. 

Fetal tissues examined (E12>EI6 weeks^ include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
15 lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye. spinal 
cord, body wall, pelvis and lower limb. 

Adult tissues examined: Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, 
pancreas, lung, skin, cerebral cortex (rm), hippocampus(rm), cerebellum(rm), penis, eye, bladder, stomach, 
gastric carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) and 
20 chondrosarcoma, Acetominophen induced liver injury and hepatic 
cirrhosis 

(7) DNA33089-1132 (PRQ22n 

Specific expression over fetal cerebral white and grey matter, as well as over neurones in the spinal 
25 cord. Probe appears to cross react with rat. Low level of expression over cerebellar neurones m adult rhesus 
brain. All other tissues negative. 

Fetal tissues examined (E12-E16 weeks^ include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spmal 
cord, body wall, pelvis and lower limb. 
30 Adult tissues examined: Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node. 

pancreas. lung, skin, cerebral cortex (rm), hippocampus(rm). cerebellum(rm), penis, eye, bladder, stomach, 
gastric carcinoma, colon, colonic carcinoma and chondrosarcoma. Acetominophen induced liver injury and 
hepatic cirrhosis 

35 (8) DNA35918-U74 (PR0258) 

Strong expression in the nervous system. In the rhesus monkey brain expression is observed in cortical, 
hippocampal and cerebellar neurones. Expression over spinal neurones in the fetal spinal cord, the developing 
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brain and the inner aspects of the fetal retina. Expression over developing dorsal root and autonomic ganglia as 
well as enteric nerves. Expression observed over ganglion cells in the adult prostate, in the rat, there is strong 
expression over the developing hind brain and spinal cord. Strong expression over interstitial cells in the 
placental villi. All other tissues were negative. 

Fetal tissues examined (E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
5 lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal 
cord, body wall, pelvis and lower limb. 

Adult tissues examined: Liver, kidney, renal cell carcinoma, adrenal, aorta, spleen, lymph 
node, pancreas, lung, myocardium, skin, cerebral cortex (rm), hippocampus(nn), cerebellum(rm), bladder, 
prostate, stomach, gastric carcinoma, colon, colonic carcinoma, thyroid (chimp), parathyroid (chimp) ovary 
10 (chimp) and chondrosarcoma. Acetommophen induced liver injury and hepatic cirrhosis. 

(9) DNA32286-1191 (PR0214) 

Fetal tissue: Lx)w level throughout mesenchyme. Moderate expression in placental stromal cells in 
membranous tissues and in thyroid. Low level expression in conical neurones. Adult tissue: all negative. 
15 Fetal tissues examined (E12'E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal 
cord, body wall, pelvis and lower limb. 

Adult tissues examined include: Liver, kidney, adrenal, myocardiiun, aorta, spleen, lymph node, pancreas, lung 
and skin. 

20 

(10) DNA3322M133 rPR0224) 

Expression hmited to vascular endothelium in fetal spleen, adult spleen, fetal liver, adult thyroid and 
adult lymph node (chimp). Additional site of expression is the developing 
spinal ganglia. All other tissues negative. 
25 Human fetal tissues examined (E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, 
thyroid, limgs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, 
spinal cord, body wall, pelvis and lower limb. 

Adult human tissues examined: Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph 
node, pancreas, lung, skin, eye (inc. retina), bladder, liver (normal, cirrhotic, acute failure). 
30 Non-hiunan i>rimate tissues examined: 

Chimp Tissues: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node. 

Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum, penis. 

(11) DNA35557-1137 (PR0234) 

35 Specific expression over developmg motor neurones in ventral aspect of the fetal spinal cord (will 

develop into ventral horns of spinal cord). All other tissues negative. Possible role in growth, differentiation 
and/or development of spinal motor neurons. 
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Feial (issues examined f E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, ihyroid, 
lungs, heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal 
cord, body wall, pelvis and lower limb. 

Adult tissu es examined : Liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, 
pancreas, lung, skin, cerebral cortex (rm). hippocampus(rm). cerebellum(rm), penis, eye, bladder, stomach, 
gastric carcinoma, colon, colonic carcinoma and chondrosarcoma. Acetominophen induced liver injury and 
hepatic cirrhosis 

(12) DNA33 100- 1159 (PRQ229) 

Striking expression in mononuclear phagocytes (macrophages) of fetal and adult spleen, liver, lymph 
node and aduli thymus (in tingible body macrophages). The highest expression is in the spleen. All other tissues 
negative. Localisation and homology are entirely consistent with a role as a scavenger receptor for cells of the 
reticuloendothelial system. Expression also observed in placental mononuclear cells. 
Human fetal tissues examined (E12>E 16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, 
thyroid, lungs, heart, great vessels, oesophagus, stomach, small intestine, 
spleen, thymus, pancreas, brain, eye, spinal cord, body wall, pelvis and lower limb. 

Adult human tissues examined : Kidney (normal and end-stage), adrenal, myocardium, aorta, spleen, lymph 
node, gall bladder, pancreas, lung, skin, eye (inc. retina), prostate, bladder, liver (normal, cirrhotic, acute 
failure). 

Non-human primate tissues examined: 

Chimp Tissues: Salivary gland, stomach, thyroid, parathyroid, skin, thymus, ovary, lymph node. 
Rhesus Mo nkey Tissues: Cerebral cortex, hippocampus, cerebellum, penis. 

(13) DNA34431-1I77 (PR0263) 

Wideprcad expression in human fetal tissues and placenta over mononuclear cells, probably 
macrophages +/- lymphocytes. The cellular distribution follows a perivascular pattern in many tissues. Strong 
expression also seen in epithelial cells of the fetal adrenal cortex. All adult tissues were negative. 
Fetal tissues examined ( E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, thyroid, 
lungs, hean, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal 
cord, body wall, pelvis and lower limb. 

Adult tissues examined: Liver, kidney, adrenal, spleen, lymph node, pancreas, lung, skin, cerebral cortex (rm), 
hippocampus(rm), cerebellum(rm), bladder, stomach, colon and colonic carcinoma. Acetominojrfien induced 
liver injury and hepatic cirrhosis. 

A secondary screen evidenced expression over stromal mononuclear cells probably histiocytes. 

(14) DNA38268-1188 (PRQ295) 

High expression over ganglion cells in human fetal spinal ganglia and over large neurones in the anterior horns 
of the developing spinal cord. In the adult there is expression in the chimp adrenal medulla (neural), neurones 
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of the rhesus monkey brain (hippocampus ( + + +] and cerebral cortex) and neurones in ganglia in the normal 
adult human prostate (the only section that conuins ganglion cells, ie expression in this cell type is presumed 
NOT to be confined to die prostate). All other tissues negative. 

Human fetal tissues examined (E12-E16 weeks) include: Placenta, umbilical cord, liver, kidney, adrenals, 
thyroid, lungs, great vessels, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wail, pelvis, testis and lower limb. 

Adult human tissues examined: Kidney (normal and end-stage), adrenal, spleen, lymph node, pancreas, lung, 
eye (inc. retina), bladder, liver (normal, cirrhotic, acute failure). 
Non-human primate tissues examined: 
Chimp Tissues : adrenal 

Rhesus Monkey Tissues: Cerebral cortex, hippocampus, cerebellum. 
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Table 10 



* C-C increased from 12 lo 15 

* Z is average of EQ 
5 * B is average of ND 

* match with stop is M; stop-stop = 0; J (joker) match = 0 
•/ 

X^define _M -8 /* value of a match with a stop */ 

10 int _day[261f261 = { 

/* ABCDEFGHIJKLMNOPQRSTUVWXYZV 
/*A*/ {2,0,-2.0.0,-4. 1,-1,-1. 0,-1,-2,-1,0, M, 1, 0.-2, 1. 1. 0 0 -6 0 -3 0} 
/* B */ { 0. 3.-4, 3, 2.-5. 0. 1,-2. 0, 0.-3.-2. 2.Jm.-1. 1, 0, 0, 0, 0.-2 -5 o'-3' 1}' 
/♦ C V {-2,-4.15,-5.-5.-4,-3,-3.-2. 0,-5.-6.-5.-4 ,_M.-3.-5.-4. 0,-2. 0,-2.-8 0 0 -5} 
15 /* D */ { 0, 3.-5. 4. 3,-6. 1, 1.-2. 0. 0,-4.-3. 2, M,-l. 2.-1, 0, 0 0 -2 -7 0 -4 2} * 
/* E ♦/ { 0, 2.-5, 3, 4,-5, 0, 1,-2, 0, 0.-3.-2, 1.>.-1, 2,-1, 0. 0. 0 -2'.7' o'-4' 3}* 
/♦ F */ {.4.-5,-4.-6,-5, 9,-5,-2. 1, 0.-5, 2. 0,-4,_M,-5,-5,-4,.3,-3. 0 -1* 0 0 7 -5} 
/♦G*/ { 1.0.-3, 1,0,-5,5,-2,-3,0.-2.-4.-3.0, M.-l,-l,-3, 1. 0, 0,-1,-7*0 -5 ' 0} ' 
/♦ H */ {-1, 1,-3, 1, 1.-2.-2. 6,-2, 0. 0,-2.-2, 2. M. 0. 3, 2.-1,-1, 0,-2.-3, 0, 0.'2}* 
20 /* I */ {-1,-2,-2.-2,-2. 1,-3.-2. 5. 0.-2, 2, 2.-2._M,-2,-2.-2.-l. 0. 0. 4 -5 0 -1 -2} 
/* J */ { 0. 0. 0, 0, 0. 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0. 0, 0, 0. 0 0 b 0 0 0} 
/♦ K */ {-1. 0,-5. 0. 0,-5,-2, 0,-2, 0, 5,-3, 0, 1,_M.-1. 1, 3, 0, 0, 0,-2.-3 0-4 0} 
/* L */ {-2,-3,-6.-4,-3. 2,-4,-2. 2. 0.-3. 6. 4.-3.^M.-3,-2,-3,-3,-l, 0 2 -2 0 -1 -2} 
/* M */ {-1,-2,-5.-3,-2. 0,-3.-2, 2. 0, 0, 4, 6,-2,_M,-2,-l, 0,-2,-1, 0, 2,-4.* 0*-2 -1}' 
25 /*N*/ {0,2,-4,2. 1,-4,0.2.-2.0, 1.-3.-2. 2._M..1. 1,0. 1,0.0.-2,-4 0-2*1} 

(!n LM,.M._M,_M.^M,_M,_M.^M.^M,_M.^M.^M._M.,M.*0.*M. M.* M ' M. M, M, M, M, M M M> 
/*P*/ {1.-1.-3.-1.-1.-5,-1,0.-2.0,-1.-3.-2.-1. M. 6, 0.0. 1.0, 0.-1.-6, 0,-5"0}" 
/♦ Q */ { 0. 1.-5. 2. 2.-5.-1. 3,-2, 0. 1.-2.-1. I.Jm, 0, 4, 1,-1,-1, 0.-2.-5, 0-4 3}* 
/♦ R */ {-2, 0,-4.-1.-1.^.-3. 2.-2. 0, 3,-3. 0, 0._M. 0. 1. 6. 0,-1, 0,-2, 2 0*-4* 0}* 
30 /♦S*/ { 1.0,0.0.0,-3, 1.-1,-1,0,0,-3,-2. 1,_^M. 1,-1,0, 2, 1 0-1-2 0-3*0}* 
/* T */ { 1, 0.-2, 0, 0,-3, 0,-1, 0, 0, O.-l.-l, 0,_M, O.-l.-l, 1, 3. 0. o!-5,' 0-3 0} 
/* U */ { 0. 0. 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,^M, 0, 0, 0, 0, 0 0 0 0 0 0 0} * 
/* V */ { 0,-2,-2,-2,-2,-1,-1,-2, 4, 0,-2, 2. 2,-2,_M.-l. -2,-2,-1. 0, 0, 4.-6, 0 -2 -2} 
/* W */ {-6,-5,-8,-7,-7. 0,-7.-3,-5. 0.-3.-2,-4..4._M,-6,-5. 2.-2,-5, 0,-6.17, 0. 0.-6} 
35 /* X */ { 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0. 0. 0,_^M, 0. 0. 0, 0. 0, 0, 0. 0. 0. 0. 0} 
/* Y */ (-3.-3. 0.-4.-4. 7.-5. O.-l 0 -4 -I .1 .0 m _^ _a ^ .i A a o '/^ t'n a 



•3.-3. 0.-4.-4. 7.-5. O.-l. 0,-4,-I.-2,-2,_M.-5.-4.-4,-3,-3. 0,-2. 0. 0,10 -4} 
/* Z */ { 0. 1,-5. 2. 3.-5. 0. 2.-2. 0. 0,-2,-1, l.^M. 0, 3. 0, 0. 0. 0.-2.-6, 0,-4, 4} * 
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Tflhle 10 fcont') 
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MA YfMP 


16 


^define 


MAXGAP 


24 


^define 


IMPS 


1024 


^deDne 


MX 


4 


#dcflne 


DMAT 


3 


^define 


DMIS 


0 


^define 


DINSO 


8 


^define 


DINSl 


1 


^define 


PINSO 


8 


^define 


PINSl 


4 


struct jmp { 





short 

unsigned short 



/* max jumps in a diag */ 

/* don't continue to penalize gaps larger than this */ 
/* max jmps in an path */ 

/* save if there's at least MX-1 bases since last jmp */ 

/* value of matching bases */ 

/* penalty for mismatched bases */ 

/♦ penally for a gap */ 

/* penally per base */ 

/* penalty for a gap */ 

/* penalty per residue */ 



nlMAXJMP]; /* size of jmp (neg for dely) */ 
x[MAXJMP]; /* base no. of jmp in seq x */ 
/* limits seq to 2"I6-1 */ 



25 



30 



35 



40 



45 



50 



55 



struct diag { 
int 
long 
short 
struct jmp 

}: 



score; /* score at last jmp */ 

offset; /* offset of prev block */ 

ijmp; /* current jmp index ♦/ 

jp; /* list of jmps */ 





Ult 


spc; 


/* 


number of leading spaces */ 




short 


n[JMPSl; 


/* 


size of jmp (gap) */ 


}; 


int 


xIJMPS]; 


/* 


loc of jmp Oast elem before gap) */ 


char 




*ofile; 




/* output file name */ 


char 




*namext2]; 




/* seq names: getseqsQ */ 


char 




♦prog; 




/* prog name for err msgs */ 


char 




♦seqx[2]; 




/* seqs: geiseqsQ */ 


int 




dmax; 




/* best diag: nw() */ 


Ult 




dmaxO; 




/* final diag */ 


int 




dna; 




/* set if dna: mainO */ 


int 




endgaps; 




/* set if penalizing end gaps */ 


Ult 




gapx. gapy; 




/* total gaps in seqs */ 


int 




lenO» lenl; 




/* seq lens */ 


int 




ngapx, ngapy; 




/* total size of gaps */ 


int 




smax; 




/* max score: nwQ */ 


int 




*xbm; 




/* bitmap for matching */ 


long 




offset; 




/* current offset in jmp file */ 


struct 


diag 


*dx; 




/* holds diagonals */ 


struct 


path 


PPPl; 




/* holds path for seqs */ 


char 




*calloc(), *malloc(), 


*indexO, *strcpyO; 


char 




♦getseqO. *g. 


callocO; 
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Table 10 (conV\ 

/* Needleman-Wunsch alignmeni program 

* usage: progs filel file2 

* where filel and file2 are iwo dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 

* Any lines beginning with ;•.•> ■ or '<' are ignored 

* Max file length is 65535 (limited by unsigned short x In the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align-out" 

* The program may create a tmp file in /tmp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

^include "nw.h" 
^include "day.h** 

static _dbval[26] = { 

^ T.14.2, 13,0.0.4, 1 1 .0.0 J2.0,3, 15.0.0.0,5.6.8,8,7.9.0, 10.0 

static _pbval[26J = { 

1. 2|(1 < <rD'-'A'))|(l < <CN*-'A')), 4. 8. 16. 32. 64 

128, 256. OxFFFFFFF, 1< < 10, 1< < 11. 1< < 12. 1< < 13 1<<14 

I< < 15, 1< < 16. K < 17. 1< < 18. 1< < 19. 1< <20, 1 < <2I 1 < <22 

^ 1<<23. 1<<24, 1<<25|(1<<CE'-'A'))|(1<<('Q'.'A')) 

main(ac. av) 

int ac; 
char *avn; 

{ 

prog = av[0]; 
if(ac!=3){ 

fprintf<stderr, -usage: %s filel file2\n'. prog); 

fprintf(stderr, "where filel and file2 are two dna or two protein sequences.Vn"); 
fprintf(stderr, "The sequences can be in upper- or lower-case\n"); 
fprintf(stderr,"Any lines beginning with ';' or ' < ' are ignoredVn"); 
fprimf(stderr, "Output is in the file \"align.out\'*\n")- 
exit(l); 

} 

namex(0] = av[l]: 

namex(l] = av[2]; 

seqx[0] = getseq(namex[0]. &lenO); 

seqx(ll = getseq(namex[l], &lenl); 

xbm = (dna)?_dbval : jjbval; 

endgaps = 0; /* i to penalize endgaps */ 

ofile = -align.ouf; /* output file */ 

"^0; /* fill in the matrix, gel the possible jmps */ 

readjmpsO; /* get the aaual jmps */ 
pnniQ; /* prim stats, alignment */ 

cieanup(O); /* unlink any tmp files */ 



main 
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Table 10 (cont^y 

/* do the alignment, return best score: mainQ 

* dna: values in Fitch and Smith, PNAS» 80. 1382-1386, 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 

* a new gap to extending an ongoing gap, and prefer a gap in scqx 

* to a gap in seq y. 
*/ 



char *px, *py; seqs and ptrs */ 

int *ndely. *dely; /* keep track of dely */ 

int ndelx, delx; /* keep track of delx */ 

int *tmp; /* for swapping rowO, rowl */ 

int mis; /* score for each type */ 

int insO. insl; /* insertion penalties */ 

register id; /* diagonal index */ 

register ij; /* jmp index */ 

register *col0, *co!l; /* score for curr, last row */ 

register xx, yy; /* index into seqs */ 



dx = (struct diag *)g_calloc("to get diags", lenO+lenl + 1, sizeof(stnict diag)); 

ndely = (int *)g_calloc(''to gel ndely", lenl + 1, si2eof(int)); 
dely = (int *)g_calloc("to get dely". lenl + 1, sizeof(int)); 
colO = (int ♦)g_callocCto get colO", lenl + U sizeof(int)); 
coll = (int ♦)g_canocCto get coll", lenl + 1, si2eof(iiit)); 
insO = (dna)? DINSO : PINSO; 
insl = (dna)?DINSl :PINS1; 

smax = -10000; 
if (endgaps) { 

for (col0[0] = dely[0] = -insO. yy = 1; yy < = lenl; yy+ +) { 
col0[yy] = dely[yyl = col0[yy-l] - insl; 
ndely [yy] = yy; 

colO[01 = 0; /* Waterman Bull Math Biol 84 */ 

} 

else 

for (yy = 1; yy < = lenl; yy++) 
delylyy] = -insO; 

f* fill in match matrix 

*/ 

for (px = seqxtOJ, xx = 1; xx < = lenO; px+ + , xx++) { 
/♦ initialize first entry in col 
*/ 

if (endgaps) { 

if(xx=-l) 

coll[0] = delx = -(insO+insl); 

else 

coll[0] = delx = colOIO] - insl; 
ndelx = xx; 

} 

else { 

coll[0] = 0; 
delx = -insO; 
ndelx = 0; 

} 
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Table 10 (contM 

...nw 

for(py = seqx[lj.yy = 1; yy <= lenl; py+ + . yy+ +) { 
mis = coIO|yy-ll; 
if (dna) 

mis += (xbm[*px* A']&xbmI*py-'A*l)? DMAT : DMIS; 

else 

mis += _dayI*px-'A'H*py-*A']; 

/♦ update penalty for del in x scq; 

* favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 
*/ 

if (endgaps 1 1 ndelyfyyl < MAXGAP) { 

if (colOIyyl - insO > = dely(yy]) { 

delylyy] = colO(yy] - (insO+insI); 
ndelylyy) = 1; 

}else{ 

dely[yy] -= insl; 
ndely(yyl + + ; 

} 

} else { 

if (colOIyy] - (insO+insl) > = dely(yy]) { 
dely{yy] = colO(yyl - (insO+insi); 
ndelytyy] = 1; 

} else 

ndely(yyj + + ; 

} 

I* update penalty for del in y seq; 

* favor new del over ongong del 
*/ 

if (endgaps j ( ndelx < MAXGAP) { 

if (coll[yy-l] - insO > = delx) { 

delx = collIyy-1) - (insO+insI); 
ndelx =1; 

} else { 

delx insl; 
ndelx+ + ; 

} 

} else { 

if (collIyy-1] - (insO+insI) > = delx) { 
delx = coll[yy-l] -(insO+insl); 
ndelx = 1; 

} else 

ndelx+-f; 

> 

/* pick the maximum score; we're favoring 

* mis over any del and delx over dely 
*/ 
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Tghj glO (contn 

...nw 

id = XX - yy + lenl - 1; 
if (mis > - delx && mis > = dely[yy]) 
colllyyj = mis; 
5 else if (delx >=delylyyl){ 

coll[yyl - delx; 
ij = dxjidj.ijmp; 

if (dx[idj.jp.n[0] && (!dna 1 1 (ndelx > = MAXJMP 
Aifexx > dx[id].jp.x[ij]+MX) ] | mis > dx[id). score +DINSO)) { 
10 dxlid].ijmp+ + ; 

if(++ij >= MAXJMP) { 
writejmps(id); 
ij = dxlidj.ijmp = 0; 
dx[id]. offset = offset; 

J 5 offset += sizeof(struct jmp) + sizeof(offset); 

} 

} 

dx[idl.jp.n[ij] = ndelx; 
dx[id].jp.x[ij] = xx; 

20 dxtidj. score = delx; 

} 

else { 

colllyy] = dely[yyj; 
ij = dx[id].ijmp; 

25 if (dx[id].jp-nIO] && (!dna 1 1 (ndelylyy] > - MAXJMP , 

&4&XX > dx(id]jp.x[ij]+MX) 1 1 mis > dxlidJ.score+DINSO)) { 
dx[idl.ijmp+ + ; 
lf(++ij > = MAXJMP) { 
writejmps(id); 

30 U = dx[id].ijmp = 0; 

dx[id].offset = offset; 

offset += sizeof(struct jrap) + sizeof (offset); 

} 

} 

35 dx[id].jp.n[ij] = -ndely[yy]; 

dx[id].jp.x[ijj = xx; 
dx[id]. score = dely[yyl; 

> 

if (XX = = lenO && yy < lenl) { 
40 /* last col 

*/ 

if (endgaps) 

coll[yy] -= insO+insl*(lenl-yy); 
if (coll[yyl > smax) { 
45 smax = colllyy]; 

dmax = id; 

} 

> 

} 

50 if (endgaps && xx < lenO) 

coll[yy-l] -= insO+insl*(len()-xx); 
if (coll[yy-l] > smax) { 

smax = coll[yy-l); 
dmax = id; 

55 } 

tmp = colO; colO = coll; coll = tmp; 

} 

(void) free((char ♦)ndely); 
(void) free((char *)dely); 
60 (void) free((char *)colO); 

(void)free((char*)coll); 
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Table 10 (conV) 

/* 

* primO - only routine visible outside this module 

* static: 

* geimaiO - trace back best path, count matches: prim() 

* pr_align() - prim alignment of described in array pf): primQ 

* dumpblockO -- dump a block of lines with numbers, stars: pr alignQ 

* numsQ - put out a number line: dumpblockQ 

* putlineO - put out a line (name. jnum]. seq. [num]): dumpblockQ 

* starsO - -put a line of stars: dumpblockQ 

* stripnamcQ - strip any path and prefix from a seqname 
♦/ 



^include "nw.h" 



#derine SPC 3 
^define P^LINE 256 
^define P__SPC 3 

extern ^day[26JI26]; 
int olen; 
FILE *fx; 

printQ 
{ 



/* maximum output line */ 

/* space between name or num and seq */ 



/♦ set output line length */ 
/* output file */ 



print 



int Ix, ly, firstgap, lastgap; /* overlap ♦/ 

if ((fx = fopen(orile, "w")) == 0) { 

fiprintf(stderr,"%s: can't write %s\n", prog, ofile); 

cleanup(l); 

} 

fprinif(fx, "< first sequence: %s (length = %d)\n". namex[0], lenO); 
<printf(fx, •< second sequence: %s (length = %d)\n\ namex[l], lenl); 
olen — 60; 
Ix = lenO; 
ly = lenl; 

firstgap = lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap in x */ 
pp[0].spc = firstgap = lenl - dmax - 1; 
ly-= pp[0].spc; 

} 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp[l).spc = firstgap = dmax - (lenl - 1); 
^ Ix -= pp[l].spc; 

if (dmaxO < lenO - 1) { /* trailing gap in x */ 
lastgap = lenO - dmaxO -1; 
Ix -= lastgap; 

} 

else if (dmaxO > lenO - 1) { /* trailing gap in y */ 
lastgap = dmaxO - (lenO - 1); 
ly -= lastgap; 

getmat(lx, ly, firstgap, lastgap); 
pr_alignO; 
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Table 10 rconn 

/* 

* trace back the best path, count matches 
*/ 

static 

5 getmaidx, ly, firstgap. lasigap) getmat 
int Ix, ly; /* "core" (minus endgaps) */ 

int firstgap. lastgap; /* leading trailing overlap */ 

{ 

int funJO, il, sizO. sizl; 

10 char outx|321; 

double pet; 
register nO, nl; 

register char *pO, *p 1 ; 

15 /* get total matches, score 

*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0] + pp[I].spc; 
pi = seqx[l] + pp[0].spc; 
20 nO = ppUl.spc -H 1; 

nl = pp[0].spc + 1; 

nm = 0; 

while ( *pO && *pl ) { 
25 if{sizO){ 

pi++; 
nl + + ; 

sizO--; 

> 

30 else if (sizl) { 

pO+ + ; 
nO+ + ; 
sizl-; 

} 

35 else { 

if (xbm(*pO-*A']&xbm[*pl-'A'l) 

nm+ + ; 
.if(nO++ == ppl01.x[i0]) 

sizO = pp[0].n[iO++]; 
40 if (nl + + - = pp[l].xlill) 

sizl = ppll].n[il + +l; 

pO+ + ; 
pl + + ; 

} 

45 } 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 

* else, knock off overhangs and take shorter core 
50 */ 

if (endgaps) 

Ix = (lenO < lenl)? lenO : lenl; 

else 

Ix = (ix < ly)? Ix : ly; 
55 pet = 100.*(double)nm/(double)lx; 

fprinif(fx. "\n"); 

fJirimRfx, •* < %d match%s in an overlap of %d: %.2f percent similarity\n\ 
nm, (nm = = 1)? : "es% Ix, pet); 

60 
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Table 10 fconf M 



10 



15 



20 



25 



30 



35 



40 



else 



static 
static 
static 
static 
static 
static 
static char 
static char 
static char 
static char 



fprimf(fx, "<gaps In (Irsi sequence: %d". gapx); 
if(gapx){ 

(void) sprimf(ouix, " (%d %s%s)", 

ngapx, (dna)? "base": "residue*, (ngapx 1)? ""r^s"); 

fprintf(fx."%s". outx); 

fprinlf(fx, gaps in second sequence: %d". gapy); 
if (gapy) { 

(void) spnntf(ouu. " (%d %s%s)'\ 

ngapy, (dna)? "base": "residue", (ngapy == 1)? -":"$")• 

fprimf(fx,"%s",ouix); 

} 

if (dna) 

fiprimf(fx. 

''\n< score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n " 
smax, DMAT. DMIS, DINSO. DINS I); 

else 

fprinif(fx, 

"\n< score: %d (Day hoff P AM 250 matrix, gap penahy = %d + %d per residue)\n" 
smax. PINSO, PINSl); 
if (endgaps) 

fprimf(fx. 

"< endgaps penalized, left endgap: %d %s%s. right endgap: %d %s%s\n", 
firstgap, (dna)? "base" : "residue", (firstgap == 1)7 : "s", 
lastgap, (dna)? "base" : "residue", (lastgap 1)? : "s");' 



..getmat 



fprintf(fx. "< endgaps not penalizedNn"); 



nm; 
Imax; 

ypj; 

nc[2]; 

ni[2]; 

siz[2]; 

*ps[2]; 

*pof2]; 

out(2](P_LINE]: 
star[P_LINE]; 



/* matches in core - for checking */ 

/* lengths of stripped file names */ 

/* jmp index for a path */ 

/* number at start of current line */ 

/* current elem number ~ for gapping */ 

/* ptr to current element */ 
/♦ ptr to next output char slot */ 
/* output line */ 
/* set by starsO */ 



45 



I 



* print alignment of described in struct 
*/ 

static 
pr alignO 
{ 



path ppD 



int 
int 

register 



nn; 

more; 

i; 



/* char count */ 



pr_align 



for (i = 0, Imax = 0; i < 2: i+ +) { 
nn = stripname(namex[i]); 
if (nn > Imax) 

Imax nn; 



nc[i] = 1; 
ni[i) = I; 
siz[i] = ijtij = 0; 
ps(il = seqx[i]; 
po[i) = oui(i]; 
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.pr align 



Table 10 (cQIlt!l 

for (iin = nm = 0, more = 1; more; ) { 

for(i = more = 0; i < 2; i++) { 
/* 

♦ do we have more of this sequence? 

♦/ 

»f(l*ps[i]) 

continue; 

more++; 

if (ppin.spc) { /* leading space ♦/ 
*po[i] + + = ' '; 
pp[i].spc-; 

elseif (siz[i)) { /* in a gap */ 
*poni + + = 
sizlil-; 

else { /* we're putting a scq element 

*/ 

*poli] = *psli]; 
If (islower(*ps[i))) 

*ps(il = toupper(*ps|il); 

po[i] ++; 
ps[il + + ; 

/* 

* are we at next gap for this seq? 
*/ 

if(mti] ppli].xlij[il]) { 
/♦ 

* we need to merge all gaps 

* at this location 
*/ 

sizli] =pp[i].nlij[i] + +]; 
while (niKl pplil.x[ij[i]l) 

sizli) pplil.nlijlil++l; 

} 

ni[i] + + ; 

} 

if (+ +nn = = olen 1 1 Imore && nn) { 
dumpblockO; 
for (i =0;i < 2; i++) 
po[i] = out[il; 

nn = 0; 

} 

} 

} 

/* 

* dump a block of lines, including numbers, stars: pr_ahgn() 
*/ 

dumpblock 

dumpblockO 
{ 

register i; 

for(i =0; i < 2; 

*po[i]- = 'XC; 
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Table 10 IconV) 



10 



15 



(void) puicC\n\ fx); 

for (i = 0; i < 2; i++) { 

if Coutli) Si& Couili] != ' * 1 1 ♦(po(il) != • •)) { 
ifO ==0) 

nunis(i); 
if(i = =0&& ♦out! 11) 
starsO; 

puiline(i); 

ir(i = =0&& *out[n) 

fprintf(fx, star); 
if(i-= 1) 

nums(i); 



} 



} 



•dumpblock 



20 * put out a number line: dumpblockQ 
*/ 

static 
nums(ix) 

int ix; 



25 { 



30 



35 



40 



45 



50 



/* index in outn holding seq line */ 



char nline[P_LINE]; 

register i, j; 

register char *pn, *px. *py; 

for (pn = nline, i = 0; i < lmax+P_SPC; i+ +, pn+ +) 
♦pn = ' '; 

for (i = nclix], py = out[ix]; *py; py + + , pn+ +) { 

ifCpy II *py 

*pn ~ ' '; 



else { 



nums 



if (i%10 == 0 1 1 (i == 1 && nc[ix] != D) { 
j - (i < 0)? -i : i; 
for (px = pn; j: j /= 10. px-) 
*px = j%10 + '0'; 

if (i < 0) 

*px = 



} 



} 

else 

i++; 



*pn ■ 



} 

*pn = '\0'; 
nc[ix] = i; 

for (pn = nline; *pn; pn+ + ) 
(void) putc(*pn, fx); 
(void) putc('\n', fx); 



55 



60 



* put out a line (name, [mm], seq, [num]): dumpblockO 
*/ 

static 
putHne(ix) 

int ix; 

{ 



putline 
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...putline 



10 



int i; 
register char *px; 

for (px = namex(ix], i = 0; *px && *px != px++. i++) 

(void) putc(*px, fx); 
for (; i < Imax+P^SPC; 

(void) putcC fx); 



/♦ these count from 1 : 

* ni[] is current element (from 1) 

* nc[J is number at start of current line 
*/ 

15 for (px = out[ix]; *px; px++) 

(void) putc(*px&0x7F, fx); 
(void) puic('\n\ fx); 

} 

20 

/* 

♦ put a line of stars (seqs always in out[0]. out[l]): dumpblockQ 

*/ 

static 

25 starsO Stars 



{ 



int i; 

register char *pO, *pl, cx, *px; 



30 if (!*outl01 1 1 (*out(0] == " && *(po(0]) = = ") 1 1 

!*oul[l] 1 1 (*out[l] = =•*&& *(poEl3) = =• •)) 
return; 
px = star; 

for (i = imax+P SPC; i; i~) 
35 *px++''-"; 

for (pO = out[0], pi = out[l]; *pOi&& *pl; pO+ + , pl + 4-) { 
if (isalpha(*pO) && isa!pha(*pl)) { 

40 if(xbmI*pO-'A*]&xbm[*pl-'A1){ 

cx = •*•; 
nm++; 

) 

else If (!dna && day(*pO-'A'][*pl-'A'J > 0) 
45 cx = 

else 

cx = "; 

} 

else 

50 cx = * 

*px++ = cx; 

} 

*px++ = '\n'; 
*px = AO'; 

55 } 



60 
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Table 10 (cont') 

/♦ 

♦ strip paih or prefix from pn. return len: pr alignQ 
♦/ 

static 

5 siripname(pn) Stripname 
char *pn; /* file name (may be path) ♦/ 



{ 



register char ♦px, ♦py; 



10 py = 0; 

for (px = pn; ♦px; px + +) 
if(»px== 7) 

py = px + 1; 

if(py) 

1 5 (void) strcpy(pn. py); 

return(strlen(pn»; 

) 

20 



25 



30 



35 



40 



45 



50 



55 



60 
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TjiblelO (conf) 



10 



15 



* cleanupO - cleanup any imp file 

* getseqO - read in seq. set dna, len, maxlen 

* g callocO " callocO with error checkin 

* rcadjmpsO - gel the good jmps. from imp file if necessary 

* wriiejmpsO - write a filled array of jmps to a imp file: nw() 
*/ 

^include "nw.h" 
^include <sys/file.h> 

char *jname = Vimp/homgXXXXXX"; 
HLE *fj; 



cleanupO; 
IseekO; 



Int 
long 

/* 

* remove any imp file if we blow 
*/ 



20 cleanup(i) 
{ 

25 



int 

if(fi) 

exit(i); 



(void) unlink(jname); 



/* imp file for jmps */ 
/* cleanup imp file */ 



cleanup 



30 



35 



40 



45 



50 



55 



60 



/* 

* read, return ptr to seq» set dna, len, maxlen 

* skip lines starting with ' < % or ' > ' 

* seq in upper or lower case 
*/ 

char * 

getseq(file, len) 

char *file; /* file name */ 
int *len; /* seq len */ 



{ 



char 

register char 

mt 

FILE 



line[1024], *pseq; 
*px, *py; 
natgc, lien; 



getseq 



if ((fp = fopen(file,"r")) 0) { 

iprintf(stderr,"%s: can't read %s\n", prog, file); 
exit(l); 

} 

tlen = natgc = 0; 

Mliilc (fgets(line. 1024, fp)) { 

if (*line == || *line == || *line == '>') 

continue; 
for (px = line; *px != 'Vn'; px++) 

if (isupper(*px) || islower(*px)) 
ilen+ + ; 

} 

if ((pseq = malloc((unsigned)(tlen+6))) == 0) { 

fprintf(stderr/%s: mallocQ failed to get %d bytes for %s\n\ prog» tlen+6, file); 
exit(l); 

} 

pseq[01 = pseqil] = pseq[2] = pseq[3] = '\0'; 
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10 



15 



20 



25 



30 



35 



40 



} 



Table IQ (canV) 

py = pseq + 4; 
*lcn = lien; 
rewind(fp); 

while (fgets(line, 1024, fp)) { 

if(*line== ';' || *line == *<' || ♦line == '>') 
continue; 

for (px = line; ♦px != '\n'; px + +) { 
if (isupper(*px)) 

*py++ = *px; 
else if (islower(*px)) 

♦py + + = toupper(*px); 
if(index("ATGCU".*(py-l))) 

naigc + +; 

} 

} 

*py = 'VO'; 

(void) fclose(fp); 

dna = natgc > (tlen/3); 

return(pseq+4); 



char * 

g_calloc(msg, nx, sz) 

char "'msg; 
int nx, sz; 



{ 



/* program, calling routine */ 
/* number and size of elements */ 



char 



*px, *callocO; 



.getseq 



g.caIloc 



if ((px = calloc((unsigncd)nx. (unsigned)sz)) == 0) { 
if(*msg){ 

^rimf(siderr, "%s: g_callocO failed %s (n=%d, sz=%d)\n", prog, msg, nx. sz); 
exit(l); 

} 

} 

retum(px); 



45 



50 



55 



60 



* get final jmps from dxQ or imp file, set ppQ, reset dmax: main() 
*/ 

readjmpsO 
{ 

int fd--l; 
int siz. iO.il; 

register i. j, xx; 

if(fj){ 



readjmps 



(void) fclose(fj); 
if ((fd = open(jname, 0_RDONLY, 0)) < 0) { 

fprintf(stderr, -%s: can't openQ %s\n", prog, jname); 
cleanup(l); 

} 

> 

for (i = iO =.il = 0, dmaxO = dmax, xx = lenO; ; i++) ( 
while (1) { 

for (j = dx(dmax].ijmp; j > = 0 && dx[dmax].jp.xm > = xx; j-) 
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...readjmps 

if (j < 0 && dxldmax]. offset && fj) { 

(void) lseek(fd, dx(dmax).offsei, 0); 
(void) read(fd, (char ♦)&dx[dmax].jp. si2€of(struct jmp)); 
5 (void) read(fd. (char ♦)&Ux[dmaxl .offset, sizeof(dxldinax];offsei)); 

dx[dmax].ijmp = MAXJMP-1; 

> 

else 

break; 

10 } 

if (i > - JMPS) { 

fprimf(siderr, "%s: too many gaps in alignmem\n", prog); 

cleanup(l); 

} 

15 if(i> = 0){ 

siz = dx[dniax].jp.n[jl; 
XX = dx[dmax].jp.x[j); 
dmax si2; 

if (siz < 0) { /* gap in second seq */ 

20 pp[ll.n[il) = -siz; 

XX + = siz; 

/* id = XX - yy + lenl - 1 
*/ 

pp[l].x[il] = XX - dmax + lenl - 1; 
25 gapy+-f; 

ngapy -= siz; 

/* ignore MAXGAP when doing endgaps */ . „^ . ^ 

siz = (-siz < MAXGAP 1 1 endgaps)? -siz : MAXGAP; 

30 } 

else if (siz > 0) { /* gap in first seq */ 
pp(0).n[iO] = siz; 
pp[0].x[iO] == xx; 
gapx-l* + ; 

35 ngapx += siz; 

/* ignore MAXGAP when doing endgaps */ • w * v/- * o 

siz = (siz < MAXGAP j 1 endgaps)? siz : MAXGAP; 

iO+ + ; 

} 

40 } 

else 

break; 

} 

45 /* reverse the order of jmps 

*/ 

for (j = 0, iO-; j < iO; j+ iO--) { 

i = pp[0].n[j]; pplOl.nOl = pp[0].n[iO]; pp[0],n[iO] = i; 
i = pp[0).xtjl; pplOl.xUl - pp[01.x[iO); pplO].x[iO] = 1; 

50 } 

for(i = 0, il-:j < il;j++, il") { 

i = Pp[ll.nD]; PpHLnD] = ppll]»n[ill; ppm.n[il] = i; 
i = pp[l].xljl; ppin.xD] = pp[ll.x[il]; pplll.x[il] = i; 

} 

55 if(fd> = 0) 

(void) close(fd); 

if(fj){ 

(void) unlink(jname); 
fj=0; 

60 offset = 0; 

} 
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Tabic 10 IconV) 

/♦ 

*^write a filled jmp struct offset of the prev one (if any): nw() 

5 wriiejmps(ix) writejmps 

inl ix; 

{ 

char *mktempU: 
10 if(!0){ 

if (mktemp(jname) < 0) { 

fprinif(st<lerr. "%s: can't mktempO %s\n", prog, jname); 
cleanup(l); 

15 if ((fj = fopenOname, "w")) == 0) { 

fprimf(stderr, '■%s: can't write %s\n", prog, jname); 
exit(l); 

^ } 

20 (void) fwrite((cliar •)&dx[ix].jp. sizeof($truct jmp), 1 . fj); 

(void) fwrite((char *)&dx[ix] .offset. sizeof(dx[ix]. offset). 1, Q); 



25 



30 



35 



40 



45 



50 



55 



60 
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Table 11 



PRO XXXXXXXXXXXXXXX (Length == 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids) 

5 % amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 



10 5 divided by 15 = 33.3% 
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Table 12 

PRO XXXXXXXXXX (Lengih = 10 amino acids) 

Comparison Protein XXXXXYYYYYYZZYZ (Ungih = 15 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALlGN-2) divided by (the total number of amino acid residues of ilie PRO polypeptide) = 

5 divided by 10 = 50% 
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Table 13 

PRO-DNA NNNNNNNNNNNNNN (Ungth = 14 nucleotides) 

Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

% nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

6 divided by 14 == 42.9% 
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PRO-DNA NNNNNNNNNNNN (Length = 12 nucleotides) 

Comparison DNA NNNNLLLVV (Length = 9 nucleotides) 

% nucleic acid sequence identity 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

4 divided by 12 = 33.3% 
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Deposit of Material 

The following materials have been deposited with the American Type Culture Collection, 12301 



Paridawn Drive. Rockville. MD, USA (ATCC): 





Material 


Al UCD. INO. 


Pipnncit Fiaff* 




DNA32292-1131 


ATCC 209258 


September 16, 1997 


5 


DNA33094-1131 


ATCC 209256 


September 16. 1997 




DNA33223-1136 


ATCC 209264 


September 16, 1997 




DNA34435-1140 


ATCC 209250 


September 16, 1997 




DNA27864-1155 


ATCC 209375 


October 16, 1997 




DNA36350-li58 


ATCC 209378 


October 16, 1997 


10 


DNA32290-1164 


ATCC 209384 


October 16, 1997 




DNA35639-1172 


ATCC 209396 


October 17. 1997 




DNA33092-1202 


ATCC 209420 


October 28. 1997 




DNA49435-1219 


ATCC 209480 


November 21, 1997 




DNA35638-1141 


ATCC 209265 


September 16, 1997 


15 


DNA32298-1132 


ATCC 209257 


September 16, 1997 




DNA33089-1132 


ATCC 209262 


September 16, 1997 




DNA33786-1132 


ATCC 209253 


September 16. 1997 




DNA35918-1174 


ATCC 209402 


October 17. 1997 




DNA37 150- 1178 


ATCC 209401 


October 17, 1997 


20 


DNA38260-1180 


ATCC 209397 


October 17, 1997 




DNA39969-n85 


ATCC 209400 


October 17, 1997 




DNA32286-1191 


ATCC 209385 


October 16, 1997 




DNA33461-1199 


ATCC 209367 


October 15. 1997 




DNA40628-1216 


ATCC 209432 


November 7, 1997 


25 


DNA33221'1I33 


ATCC 209263 


September 16, 1997 




DNA33107-1135 


ATCC 209251 


September 16, 1997 




DNA35557-1137 


ATCC 209255 


September 16, 1997 




DNA34434-1139 


ATCC 209252 


Sq)tember 16. 1997 




DNA33 100- 1159 


ATCC 209373 


October 16, 1997 


30 


DNA35600-1162 


ATCC 209370 


October 16, 1997 




DNA34436>1238 


ATCC 209523 


December 10, 1997 




DNA33206-1165 


ATCC 209372 


October 16. 1997 




DNA35558-1167 


ATCC 209374 


October 16. 1997 




DNA35599-1168 


ATCC 209373 


October 16, 1997 


35 


DNA36992-1168 


ATCC 209382 


October 16, 1997 




DNA34407-1169 


ATCC 209383 


October 16, 1997 




DNA35841.1173 


ATCC 209403 


October 17, 1997 




DNA33470-1175 


ATCC 209398 


October 17, 1997 




DNA34431-1177 


ATCC 209399 


October 17, 1997 


40 


DNA39510-1181 


ATCC 209392 


October 17, 1997 




DNA39423-1182 


ATCC 209387 


October 17, 1997 




DNA40620-1183 


ATCC 209388 


October 17. 1997 




DNA40604-1187 


ATCC 209394 


October 17. 1997 




DNA38268-1188 


ATCC 209421 


October 28. 1997 


45 


DNA37151-1193 


ATCC 209393 


October 17, 1997 




DNA35673-1201 


ATCC 209418 


October 28. 1997 




DNA40370-1217 


ATCC 209485 


November 21, 1997 




DNA42551-1217 


ATCC 209483 


November 21, 1997 




DNA39520-1217 


ATCC 209482 


November 21, 1997 


50 


DNA41225-1217 


ATCC 209491 


November 21. 1997 




DNA43318-1217 


ATCC 209481 


November 21, 1997 




DNA40587-1231 


ATCC 209438 


November 7. 1997 




DNA41338-1234 


ATCC 209927 


June 2. 1998 




DNA40981-1234 


ATCC 209439 


November 7. 1997 
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DNA37 140- 1234 
DNA40982-1235 
DNA4 1379- 1236 
DNA44 167-1243 
DNA39427-1179 
DNA40603-1232 
DNA43466-1225 
DNA43046-1225 
DNA35668-1171 



ATCC 209489 
ATCC 209433 
ATCC 209488 
ATCC 209434 
ATCC 209395 
ATCC 209486 
ATCC 209490 
ATCC 209484 
ATCC 209371 



November 21, 1997 
November 21, 1997 
November 21, 1997 
October 16, 1997 



November 21, 1997 
November 7. 1997 
November 21. 1997 
November 7, 1997 
October 17, 1997 



10 



15 



20 



25 



These deposit were made under the provisions of the Budapest Treaty on the International Recognition 
of the I>eposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty), This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of 
the culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the 
public of any U.S. or foreign patent application, whichever comes first, and assures availability of the progeny 
to one determined by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 
use § 122 and the Commissioner's rules pursuant thereto (including 37 CFR § 1.14 with particular reference 
to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should 
die or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
notification with another of the same. Availability of the deposited material is not to be construed as a license 
to practice the invention in contravention of the rights granted under the authority of any government in 
accordance with its patent laws. 

The foregomg written specification is considered to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since the 
deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs 
that are functionally equivalent are within the scope of this invention. The deposit of material herein does not 
constitute an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the 
claims to the specific illustrations that it represents. Indeed, various modifications of the invention in addition 
to those shown and described herein will become apparent to those skilled in the art from the foregoing 
description and fall within die scope of the appended claims. 
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WHAT IS CLAIMED IS : 

1. Isolated nucleic acid having at least 80% sequence idemiiy to a nucleotide sequence that 
encodes a polypeptide comprising an amino acid sequence selected from the group consisting of the amino acid 
sequence shown in Figure 2 (SEQ ID N0:2), Figure 4 (SEQ ID N0:4), Figure 6 (SEQ ID NO: 12). Figure 9 
(SEQ ID NO: 18), Figure 1 1 (SEQ ID NO:23). Figure 13 (SEQ ID NO:28), Figure 15 (SEQ ID NO:34), Figure 

5 17 (SEQ ID NO:39), Figure 19 (SEQ ID NO:49), Figure 22 (SEQ ID NO:59), Figure 24 (SEQ ID NO:64). 
Figure 26 (SEQ ID NO:69), Figure 28 (SEQ ID N0:71), Figure 30 (SEQ ID NO:73), Figure 32 (SEQ ID 
NO:84), Figure 34 (SEQ ID NO:91), Figure 36 (SEQ ID NO:96). Figure 38 (SEQ ID NO: 104). Figure 40 (SEQ 
ID NO: 109), Figure 42 (SEQ ID NO: 1 14)» Figure 44 (SEQ ID NO: 1 19), Figure 46 (SEQ ID NO: 127), Figure 
48 (SEQ ID NO: 132), Figure 50 (SEQ ID NO: 137), Figure 52 (SEQ ID NO: 142), Figure 54 (SEQ ID NO: 148), 

10 Figure 56 (SEQ ID NO: 153), Figure 58 (SEQ ID NO: 159), Figure 60 (SEQ ID NO: 164). Figure 62 (SEQ ID 
NO: 170). Figure 64 (SEQ ID NO: 175), Figure 66 (SEQ ID NO: 177). Figure 68 (SEQ ID NO: 185). Figure 70 
(SEQ ID NO: 190), Figure 72 (SEQ ID NO: 195). Figure 74 (SEQ ID NO:20I), Figure 76 (SEQ ID NO:207), 
Figure 78 (SEQ ID NO:213), Figure 80 (SEQ ID NO:22l), Figure 82 (SEQ ID NO:227), Figure 84 (SEQ ID 
NO:236), Figure 86 (SEQ ID NO:245), Figure 88 (SEQ ID NO:250), Figure 90 (SEQ ID NO:255). Figure 92 

15 (SEQ ID NO:257), Figure 94 (SEQ ID NO:259), Figure 96 (SEQ ID NO:261), Figure 98 (SEQ ID NO:263), 
Figure 100 (SEQ ID NO:285), Figure 102 (SEQ ID NO:290), Figure 104 (SEQ ID NO:292), Figure 106 (SEQ 
ID NO:294), Figure 108 (SEQ ID NO:310), Figure 110 (SEQ ID NO:315), Figure 112 (SEQ ID NO:320), 
Figure 1 14 (SEQ ID NO:325), Figure 1 16 (SEQ ID NO:332), Figure 1 18 (SEQ ID NO:339). Figure 120 (SEQ 
ID NO:341) and Figure 122 (SEQ ID NO:377). 

20 

2. The nucleic acid of Claim 1 , wherein said nucleotide sequence con^>rises a nucleotide sequence 
selected from the group consisting of the sequence shown in Figure 1 (SEQ ID NO: 1), Figure 3 (SEQ ID N0:3). 
Figure 5 (SEQ ID NO: 1 1), Figure 8 (SEQ ID N0:17). Figure 10 (SEQ ID N0:22). Figure 12 (SEQ ID NO:27). 
Figure 14 (SEQ ID NO:33), Figure 16 (SEQ ID NO:38), Figure 18 (SEQ ID NO:48). Figure 21 (SEQ ID 

25 NO:58), Figure 23 (SEQ ID NO:63), Figure 25 (SEQ ID NO:68), Figure 27 (SEQ ID NO:70). Figure 29 (SEQ 
ID NO:72), Figure 31 (SEQ ID NO:83), Figure 33 (SEQ ID NO:90), Figure 35 (SEQ ID NO:95), Figure 37 
(SEQ ID NO:103), Figure 39 (SEQ ID NO:108), Figure 41 (SEQ ID N0:113), Figure 43 (SEQ ID N0:n8), 
Figure 45 (SEQ ID NO: 126). Figure 47 (SEQ ID NO: 131), Figure 49 (SEQ ID NO: 136), Figure 51 (SEQ ID 
NO: 141). Figure 53 (SEQ ID NO: 147), Figure 55 (SEQ ID NO: 152), Figure 57 (SEQ ID NO: 158), Figure 59 

30 (SEQ ID NO:163), Figure 61 (SEQ ID NO:169), Figure 63 (SEQ ID NO:174), Figure 65 (SEQ ID NO:176). 
Figure 67 (SEQ ID NO: 184), Figure 69 (SEQ ID NO: 189). Figure 71 (SEQ ID NO: 194). Figure 73 (SEQ ID 
NO:200). Figure 75 (SEQ ID NO:206), Figure 77 (SEQ ID NO:212). Figure 79 (SEQ ID NO:220). Figure 81 
(SEQ ID NO:226). Figure 83 (SEQ ID NO:235), Figure 85 (SEQ ID NO:244). Figure 87 (SEQ ID NO:249). 
Figure 89 (SEQ ID NO:254). Figure 91 (SEQ ID NO:256). Figure 93 (SEQ ID NO:258). Figure 95 (SEQ ID 

35 NO:260), Figure 97 (SEQ ID NO:262). Figure 99 (SEQ ID NO:284), Figure 101 (SEQ ID NO:289). Figure 
103 (SEQ ID NO:291). Figure 105 (SEQ ID NO:293). Figure 107 (SEQ ID NO:309), Figure 109 (SEQ ID 
NO:314), Figure 111 (SEQ ID NO:319), Figure 113 (SEQ ID NO:324), Figure 115 (SEQ ID NO:331). Figure 
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1 17 (SEQ ID NO:338). Figure 1 19 (SEQ ID NO:340) and Figure 121 (SEQ ID NO:376). or the complemeni 
thereof. 

3. The nucleic acid of Claim 1. wherein said nucleotide sequence comprises a nucleotide sequence 
selected from the group consisting of the full-length coding sequence of the sequence shown in Figure 1 (SEQ 
5 ID NO: 1). Figure 3 (SEQ ID NO:3). Figure 5 (SEQ ID NO: 1 1). Figure 8 (SEQ ID NO: 17). Figure 10 (SEQ 
ID NO:22). Figure 12 (SEQ ID NO:27), Figure 14 (SEQ ID NO:33). Figure 16 (SEQ ID NO:38), Figure 18 
(SEQ ID NO:48), Figure 21 (SEQ ID NO:58). Figure 23 (SEQ ID NO:63), Figure 25 (SEQ ID NO:68). Figure 
27 (SEQ ID N0:70). Figure 29 (SEQ ID NO:72). Figure 31 (SEQ ID NO:83), Figure 33 (SEQ ID NO:90), 
Figure 35 (SEQ ID NO:95). Figure 37 (SEQ ID N0:103). Figure 39 (SEQ ID NO:I08). Figure 41 (SEQ ID 

10 NO: 1 13). Figure 43 (SEQ ID NO: 1 18). Figure 45.(SEQ ID NO: 126). Figur« 47 (SEQ ID NO: 131). Figure 49 
(SEQ ID NO:136). Figure 51 (SEQ ID N0:141). Figure 53 (SEQ ID NO:147). Figure 55 (SEQ ID NO:152). 
Figure 57 (SEQ ID NO: 158), Figure 59 (SEQ ID NO: 163). Figure61 (SEQ ID NO: 169). Figure 63 (SEQ ID 
NO: 174). Figure 65 (SEQ ID NO: 176). Figure 67 (SEQ ID NO:184). Figure 69 (SEQ ID NO: 189), Figure 71 
(SEQ ID NO: 194), Figure 73 (SEQ ID NO:200), Figure 75 (SEQ ID NO:206), Figure 77 (SEQ ID NO:212), 

15 Figure 79 (SEQ ID NO:220). Figure 81 (SEQ ID NO:226), Figure 83 (SEQ ID NO:235). Figure 85 (SEQ ID 
NO:244), Figure 87 (SEQ ID NO:249), Figure 89 (SEQ ID NO:254), Figure 91 (SEQ ID NO:256). Figure 93 
(SEQ ID NO:258). Figure 95 (SEQ ID NO:260), Figure 97 (SEQ ID NO:262). Figure 99 (SEQ ID NO:284). 
Figure 101 (SEQ ID NO:289). Figure 103 (SEQ ID NO:291). Figure 105 (SEQ ID NO:293), Figure 107 (SEQ 
ID NO:309). Figure 109 (SEQ ID NO:314), Figure 111 (SEQ ID NO:319), Figure 113 (SEQ ID NO:324). 

20 Figure 115 (SEQ ID NO:331). Figure 1 17 (SEQ ID NO:338). Figure 1 19 (SEQ ID NO:340) and Figure 121 
(SEQ ID NO:376), or the complement thereof. 

4. Isolated nucleic acid which comprises the full-length coding sequence of die DNA deposited 
under accession number ATCC 209258, ATCC 209256. ATCC 209264. ATCC 209250, ATCC 209375. ATCC 

25 209378. ATCC 209384, ATCC 209396, ATCC 209420, ATCC 209480, ATCC 209265, ATCC 209257. ATCC 
209262. ATCC 209253, ATCC 209402. ATCC 209401. ATCC 209397, ATCC 209400, ATCC 209385, ATCC 
209367, ATCC 209432, ATCC 209263, ATCC 209251 . ATCC 209255. ATCC 209252. ATCC 209373, ATCC 
209370. ATCC 209523, ATCC 209372, ATCC 209374. ATCC 209373. ATCC 209382. ATCC 209383. ATCC 
209403, ATCC 209398. ATCC 209399. ATCC 209392. ATCC 209387, ATCC 209388, ATCC 209394, ATCC 

30 209421. ATCC 209393. ATCC 209418, ATCC 209485. ATCC 209483, ATCC 209482, ATCC 209491, ATCC 
209481, ATCC 209438. ATCC 209927, ATCC 209439, ATCC 209489, ATCC 209433, ATCC 209488, ATCC 
209434, ATCC 209395, ATCC 209486, ATCC 209490, ATCC 209484 or ATCC 209371. 

5. A vector comprising the nucleic acid of Claim 1. 

35 

6. The vector of Claim 5 operably linked to control sequences recognized by a host cell 
transformed with the vector. 
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7. A host cell comprising the vector of Claim 5. 

8. The host cell of Claim 7 wherein said cell is a CHO celL 

9. The host cell of Claim 7 wherein said cell is an £. coli. 

5 

10. The host cell of Claim 7 wherein said cell is a yeast cell. 

11. A process for producmg a PRO polypeptides comprising culturing the host cell of Claim 7 
under conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the 

10 cell culture. 



12. Isolated native sequence PRO polypeptide having at least 80% sequence identity to an amino 
acid sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID N0:2), 
Figure 4 (SEQ ID NO:4), Figure 6 (SEQ ID NO: 12), Figure 9 (SEQ ID NO: 18), Figure 1 1 (SEQ ID NO:23). 

15 Figure 13 (SEQ ID NO:28), Figure 15 (SEQ ID NO:34), Figure 17 (SEQ ID NO:39), Figure 19 (SEQ ID 
NO:49). Figure 22 (SEQ ID NO:59), Figure 24 (SEQ ID NO:64), Figure 26 (SEQ ID NO:69). Figure 28 (SEQ 
ID N0:71), Figure 30 (SEQ ID NO:73). Figure 32 (SEQ ID NO:84), Figure 34 (SEQ ID N0:91), Figure 36 
(SEQ ID NO:96), Figure 38 (SEQ ID NO: 104), Figure 40 (SEQ ID NO:109), Figure 42 (SEQ ID NO: 114). 
Figure 44 (SEQ ID NO: 119). Figure 46 (SEQ ID NO: 127). Figure 48 (SEQ ID NO: 132), Figure 50 (SEQ ID 

20 NO: 137). Figure 52 (SEQ ID NO: 142), Figure 54 (SEQ ID NO: 148). Figure 56 (SEQ ID NO: 153), Figure 58 
(SEQ ID NO: 159), Figure 60 (SEQ ID NO: 164). Figure 62 (SEQ ID NO: 170). Figure 64 (SEQ ID NO: 175). 
Figure 66 (SEQ ID NO: 177), Figure 68 (SEQ ID NO: 185), Figure 70 (SEQ ID NO: 190). Figure 72 (SEQ ID 
NO: 195). Figure 74 (SEQ ID NO:201), Figure 76 (SEQ ID NO:207), Figure 78 (SEQ ID NO:213). Figure 80 
(SEQ ID NO:221), Figure 82 (SEQ ID NO:227), Figure 84 (SEQ ID NO:236), Figure 86 (SEQ ID NO:245). 

25 Figure 88 (SEQ ID NO:250), Figure 90 (SEQ ID NO:255), Figure 92 (SEQ ID NO:257), Figure 94 (SEQ ID 
NO:259). Figure 96 (SEQ ID NO:261). Figure 98 (SEQ ID NO:263), Figure 100 (SEQ ID NO:285). Figure 
102 (SEQ ID NO:290), Figure 104 (SEQ ID NO:292), Figure 106 (SEQ ID NO:294), Figure 108 (SEQ ID 
NO:310), Figure 110 (SEQ ID NO:315), Figure 112 (SEQ ID NO:320), Figure 114 (SEQ ID NO:325), Figure 
116 (SEQ ID NO:332). Figure 118 (SEQ ID NO:339), Figure 120 (SEQ ID NO:341) and Figure 122 (SEQ ID 

30 NO:377). 

13. Isolated PRO polypeptide having at least 80% sequence identity to the amino acid sequence 
encoded by the nucleotide deposited under accession number ATCC 209258, ATCC 209256. ATCC 209264, 
ATCC 209250. ATCC 209375. ATCC 209378. ATCC 209384, ATCC 209396. ATCC 209420. ATCC 209480. 

35 ATCC 209265. ATCC 209257, ATCC 209262, ATCC 209253, ATCC 209402, ATCC 209401 . ATCC 209397, 
ATCC 209400, ATCC 209385, ATCC 209367, ATCC 209432. ATCC 209263, ATCC 209251, ATCC 209255, 
ATCC 209252. ATCC 209373, ATCC 209370. ATCC 209523, ATCC 209372, ATCC 209374. ATCC 209373. 
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ATCC 209382, ATCC 209383. ATCC 209403. ATCC 209398. ATCC 209399. ATCC 209392. ATCC 209387. 
ATCC 209388. ATCC 209394. ATCC 20942 1 . ATCC 209393. ATCC 2094 18. ATCC 209485. ATCC 209483, 
ATCC 209482, ATCC 209491 . ATCC 20948 1 . ATCC 209438. ATCC 209927, ATCC 209439, ATCC 209489. 
ATCC 209433. ATCC 209488, ATCC 209434. ATCC 209395. ATCC 209486. ATCC 209490. ATCC 209484 
or ATCC 209371. 

14 . A chimeric molecule comprising a polypeptide according to Claim 1 2 fused to a heterologous 
amino acid sequence. 

15. The chimeric molecule of Claim 14 wherein said heterologous amino acid sequence is an 
epitope tag sequence. 

16. The chimeric molecule of Claim 14 wherein said heterologous amino acid sequence is a Fc 
region of an immunoglobulin. 

17. An antibody which specifically binds to a PRO polypeptide according to Claim 12. 

18. The antibody of Claim 17 wherein said antibody is a monoclonal antibody. 
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FIGURE 1 

ACTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGA 

CCCACGCGTCCGGGCCGGAGCAGCACGGCCGCAGGACCTGGAGCTCCGGCTGCGTCTTCCCG 

CAGCGCTACCCGCCATGCGCCTGCCGCGCCGGGCCGCGCTGGGGCTCCTGCCGCTTCTGCTG 

CTGCTGCCGCCCGCGCCGGAGGCCGCCAAGAAGCCGACGCCCTGCCACCGGTGCCGGGGGCT 

GGTGGACAAGTTTAACCAGGGGATGGTGGACACCGCAAAGAAGAACTTTGGCGGCGGGAACA 

CGGCTTGGGAGGAAAAGACGCTGTCCAAGTACGAGTCCAGCGAGATTCGCCTGCTGGAGATC 

CTGGAGGGGCTGTGCGAGAGCAGCGACTTCGAATGCAATCAGATGCTAGAGGCGCAGGAGGA 

GCACCTGGAGGCCTGGTGGCTGCAGCTGAAGAGCGAATATCCTGACTTATTCGAGTGGTTTT 

GTGTGAAGACACTGAAAGTGTGCTGCTCTCCAGGAACCTACGGTCCCGACTGTCTCGCATGC 

CAGGGCGGATCCCAGAGGCCCTGCAGCGGGAATGGCCACTGCAGCGGAGATGGGAGCAGACA 

GGGCGACGGGTCCTGCCGGTGCCACATGGGGTACCAGGGCCCGCTGTGCACTGACTGCATGG 

ACGGCTACTTCAGCTCGCTCCGGAACGAGACCCACAGCATCTGCACAGCCTGTGACGAGTCC 

TGCAAGACGTGCTCGGGCCTGACCAACAGAGACTGCGGCGAGTGTGAAGTGGGCTGGGTGCT 

GGACGAGGGCGCCTGTGTGGATGTGGACGAGTGTGCGGCCGAGCCGCCTCCCTGCAGCGCTG 

CGCAGTTCTGTAAGAACGCCAACGGCTCCTACACGTGCGAAGAGTGTGACTCCAGCTGTGTG 

GGCTGCACAGGGGAAGGCCCAGGAAACTGTAAAGAGTGTATCTCTGGCTACGCGAGGGAGCA 

CGGACAGTGTGCAGATGTGGACGAGTGCTCACTAGCAGAAAAAACCTGTGTGAGGAAAAACG 

AAAACTGCTACAATACTCCAGGGAGCTACGTCTGTGTGTGTCCTGACGGCTTCGAAGAAACG 

GAAGATGCCTGTGTGCCGCCGGCAGAGGCTGAAGCCACAGAAGGAGAAAGCCCGACACAGCT 

GCCCTCCCGCGAAGACCTGTAATGTGCCGGACTTACCCTTTAAATTATTCAGAAGGATGTCC 

GGTGGAAAATGTGGCCCTGAGGATGCCGTCTCCTGCAGTGGACAGCGGCGGGGAGAGGCTGC 

CTGCTCTCTAACGGTTGATTCTCATTTGTCCCTTAAACAGCTGCATTTCTTGGTTGTTCTTA 

AACAGACTTGTATATTTTGATACAGTTCTTTGTAATAAAATTGACCATTGTAGGTAATCAGG 

AGGAAAAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGC 

TTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTACAAATAAAGCAATAGCA 

TCACAAATTTCACAAATAAAGCATTTTTTTCACTGCATTCTAGTTGTGGTTTGTCCAA^ 

ATCAATGTATCTTATCATGTCTGGATCGGGAATTAATTCGGCGCAGCACCATGGCCTGAAAT 

AACCTCTGAAAGAGGAACTTGGTTAGGTACCTTCTGAGGCGGAAAGAACCAGCTGTGGAATG 

TGTGTCAGTTAGGGTGTGGTy^GTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCAAGCATGC 

ATCTCAATTAGTCAGCAACCCAGTTTT 
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FIGURE 2 



xsubunit 1 of 1, 353 aa, 0 stop 
xMW: 38192, pi; 4.53, NX(S/T): 2 

^mLPRRAALGLLPIiI^LPPAPEAAKKPTPCHRCRGLVDKFNQG^WDT^ 

LEILEGLCESSDFECNQMI^QEEHLEAWWl^LKSEYPDLFEWFCVKTLKVCCSPGTYGPDC^^^ 
NGHCSGDGSRQGIXSSCROIMGyQGPLCroCMDGYFSSIJ^^ 

GACVDVDECAAEPPPCSAAQFCKNANGSYTCEECDSSCVGCTGEGPGN^ 

CVRKNENCYNTPGSYVCVCPDGFEETEDACVPPAEAEATEGESPTQLPSREDL 

Signal peptide: 
amino acids 1-24 



N-glycosylation sites. 

amino acids 190-194 and 251-255 

Glycosaminoglycan attachment sites • 
amino acids 149-153 and 155-159 



CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 26-30 



Casein kinase II phosphorylation sites. 

amino acids 58-62, 66-70, 86-90, 197-201, 210-214, 255-259, 295-299, 339-343 
and 349-353 



Tyrosine kinase phosphorylation site, 
amino acids 303-310 

N-inyristoylation sites. 

amino acids 44-50. 54-60. 55-61. 81-87, 150-156. 158-164, 164-170. 252-258 and 
313-319 



Aspartic acid and asparagine hydroxylation site. 

amino acids 308-320 



KGF-like domain cysteine pattern signature, 
amino acids 166-178 



Leucine zipper pattern, 
amino acids 94-116 
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FIGURE 3 

CAGGTCCAACTGCACCTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTC 

GACCTCGACCCACGCGTCCGCCAGGCCGGGAGGCGACGCGCCCAGCCGTCTAAACGGGAACA 

GCCCTGGCTGAGGGAGCTGCAGCGCAGCAGAGTATCTGACGGCGCCAGGTTGCGTAGGTGCG 

GCACGAGGAGTTTTCCCGGCAGCGAGGAGGTCCTGAGCAGCATGGCCCGGAGGAGGGCCTTC 

CCTGCCGCCGCGCTCTGGCTCTGGAGCATCCTCCTGTGCCTGCTGGCACTGCGGGCGGAGGC 

CGGGCCGCCGCAGGAGGAGAGCCTGTACCTATGGATCGATGCTCACCAGGCAAGAGTACTCA 

TAGGATTTGAAGAAGATATCCTGATTGTTTCAGAGGGGAAAATGGCACCTTTTACACATGAT 

TTCAGAAAAGCGCAACAGAGAATGCCAGCTATTCCTGTCAATATCCATTCCATGAATTTTAC 

CTGGCAAGCTGCAGGGCAGGCAGAATACTTCTATGAATTCCTGTCCTTGCGCTCCCTGGATA 

AAGGCATCATGGCAGATCCAACCGTCAATGTCCCTCTGCTGGGAACAGTGCCTCACAAGGCA 

TCAGTTGTTCAAGTTGGTTTCCCATGTGTTGGAAAACAGGATGGGGTGGCAGCATTTGAAGT 

GGATGTGATTGTTATGAATTCTGAAGGCAACACCATTCTCCAAACACCTCAAAATGCTATCT 

TCTTTAAAACATGTCAACAAGCTGAGTGCCCAGGCGGGTGCCGAAATGGAGGCTTTTGTAAT 

GAAAGACGCATCTGCGAGTGTCCTGATGGGTTCCACGGACCTCACTGTGAGAAAGCCCTTTG 

TACCCCACGATGTATGAATGGTGGACTTTGTGTGACTCCTGGTTTCTGCATCTGCCCACCTG 

GATTCTATGGAGTGAACTGTGACAAAGCAAACTGCTCAACCACCTGCTTTAATGGAGGGACC 

TGTTTCTACCCTGGAAAATGTATTTGCCCTCCAGGACTAGAGGGAGAGCAGTGTGAAATCAG 

CAAATGCCCACAACCCTGTCGAAATGGAGGTAAATGCATTGGTAAAAGCAAATGTAAGTGTT 

CCAAAGGTTACCAGGGAGACCTCTGTTCAAAGCCTGTCTGCGAGCCTGGCTGTGGTGCACAT 

GGAACCTGCCATGAACCCAACAAATGCCAATGTCAAGAAGGTTGGCATGGAAGACACTGCAA 

TAAAAGGTACGAAGCCAGCCTCATACATGCCCTGAGGCCAGCAGGCGCCCAGCTCAGGCAGC 

ACACGCCTTCACTTAAAAAGGCCGAGGAGCGGCGGGATCCACCTGAATCCAATTACATCTGG 

TGAACTCCGACATCTGAAACGTTTTAAGTTACACCAAGTTCATAGCCTTTGTTAACCTTTCA 

TGTGTTGAATGTTCAAATAATGTTCATTACACTTAAGAATACTGGCCTGAATTTTATTAGCT 

TCATTATAAATCACTGAGCTGATATTTACTCTTCCTTTTAAGTTTTCTAAGTACGTCTGTAG 

CATGATGGTATAGATTTTCTTGTTTCAGTGCTTTGGGACAGATTTTATATTATGTCAATTGA 

TCAGGTTAAAATTTTCAGTGTGTAGTTGGCAGATATTTTCAAAATTACAATGCATTTATGGT 

GTCTGGGGGCAGGGGAACATCAGAAAGGTTAAATTGGGCAAAAATGCGTAAGTCACAAGAAT 

TTGGATGGTGCAGTTAATGTTGAAGTTACAGCATTTCAGATTTTATTGTCAGATATTTAGAT 

GTTTGTTACATTTTTAAAAATTGCTCTTAATTTTTAAACTCTCAATACAATATATTTTGACC 

TTACCATTATTCCAGAGATTCAGTATTAAAAAAAAAAAAATTACACTGTGGTAGTGGCATTT 

AAACAATATAATATATTCTAAACACAATGAAATAGGGAATATAATGTATGAACTTTTTGCAT 

TGGCTTGAAGCAATATAATATATTGTAAACAAAACACAGCTCTTACCTAATAAACATTTTAT 

ACTGTTTGTATGTATAAAATAAAGGTGCTGCTTTAGTTTTTTGGAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGCTTGGC 

CGCCATGGCCCAACTTGTTTATTGCAGCTTATAATG 
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FIGURE 4 



></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA33094 
xsubunit 1 of 1, 379 aa, 0 stop 
xMW: 41528, pi: 7.97, NX{S/T): 2 

MA^RSAFPAAALWLWSILLCLLALRAEAGPPQEESLYLWIDAHQARVLIGFEEDILIVSEGK 

MAPFTHDFRKAQQRMPAIPVNIHSMNFTWQAAGQAEYFYEFLSLRSLDKGIMADPTVNVPLL 

GTVPHKASWQVGFPCLGKQDGVAAFEVDVIVMNSEGNTILQTPQNAIFFKTCQQAECPGGC 

RNGGFCNERRICECPDGFHGPHCEKALCTPRCMNGGLCVTPGFCICPPGFYGVNCDKANCST 

TCFNGGTCFYPGKCICPPGLEGEQCEISKCPQPCRNGGKCIGKSKCKCSKGYQGDLCSKPVC 

EPGCGAHGTCHEPNKCQCQEGWHGRHCNKRYEASLIHALRPAGAQLRQHTPSLKKAEERRDP 
PESNYIW 

Signal peptide: 

amino acids 1-28 

N-glycosylatlon site. 

amino acids 88-92, 245-249 

Casein kinase II phosphorylation site. 

amino acids 319-323 

Tyrosine kinase phosphorylation site. 

amino acids 370-378 

N-myristoylation sites. 

amino acids 184-190, 185-191, 189-195, 315-321 

ATP/GTP -binding site motif A (P-loop) . 

amino acids 285-293 

EGF-llke doxaaln cysteine pattern signature. 

amino acids 198-210, 230-242, 262-274, 294-306, 326-338 
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FIGURE 5 

CGGACGCGTGGGCGTCCGGCGGTCGCAGAGCCAGGAGGCGGAGGCGCGCGGGCCAGCCTGGG 

CCCCAGCCCACACCTTCACCAGGGCCCAGGAGCCACCATGTGGCGATGTCCACTGGGGCTAC 

TGCTGTTGCTGCCGCTGGCTGGCCACTTGGCTCTGGGTGCCCAGCAGGGTCGTGGGCGCCGG 

GAGCTAGCACCGGGTCTGCACCTGCGGGGCATCCGGGACGCGGGAGGCCGGTACTGCCAGGA 

GCAGGACCTGTGCTGCCGCGGCCGTGCCGACGACTGTGCCCTGCCCTACCTGGGCGCCATCT 

GTTACTGTGACCTCTTCTGCAACCGCACGGTCTCCGACTGCTGCCCTGACTTCTGGGACTTC 

TGCCTCGGCGTGCCACCCCCTTTTCCCCCGATCCAAGGATGTATGCATGGAGGTCGTATCTA 

TCCAGTCTTGGGAACGTACTGGGACAACTGTAACCGTTGCACCTGCCAGGAGAACAGGCAGT 

GGCATGGTGGATCCAGACATGATCAAAGCCATCAACCAGGGCAACTATGGCTGGCAGGCTGG 

GAACCACAGCGCCTTCTGGGGCATGACCCTGGATGAGGGCATTCGCTACCGCCTGGGCACCA 

TCCGCCCATCTTCCTCGGTCATGAACATGCATGAAATTTATACAGTGCTGAACCCAGGGGAG 

GTGCTTCCCACAGCCTTCGAGGCCTCTGAGAAGTGGCCCAACCTGATTCATGAGCCTCTTGA 

CCAAGGCAACTGTGCAGGCTCCTGGGCCTTCTCCACAGCAGCTGTGGCATCCGATCGTGTCT 

CAATCCATTCTCTGGGACACATGACGCCTGTCCTGTCGCCCCAGAACCTGCTGTCTTGTGAC 

ACCCACCAGCAGCAGGGCTGCCGCGGTGGGCGTCTCGATGGTGCCTGGTGGTTCCTGCGTCG 

CCGAGGGGTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGAACGAGACGAGGCTGGCC 

CTGCGCCCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCACTGCC 

CACTGCCCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCT 

CGGCTCCAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCAAGCCCTCA 

TGGAGGTGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGC 

CTTGGGAGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAGTCAAGATCACAGGATGGGG 

AGAGGAGACGCTGCCAGATGGAAGGACGCTCAAATACTGGACTGCGGCCAACTCCTGGGGCC 

CAGCCTGGGGCGAGAGGGGCCACTTCCGCATCGTGCGCGGCGTCAATGAGTGCGACATCGAG 

AGCTTCGTGCTGGGCGTCTGGGGCCGCGTGGGCATGGAGGACATGGGTCATCACTGAGGCTG 

CGGGCACCACGCGGGGTCCGGCCTGGGATCCAGGCTAAGGGCCGGCGGAAGAGGCCCCAATG 

GGGCGGTGACCCCAGCCTCGCCCGACAGAGCCCGGGGCGCAGGCGGGCGCCAGGGCGCTAAT 

CCCGGCGCGGGTTCCGCTGACGCAGCGCCCCGCCTGGGAGCCGCGGGCAGGCGAGACTGGCG 

GAGCCCCCAGACCTCCCAGTGGGGACGGGGCAGGGCCTGGCCTGGGAAGAGCACAGCTGCAG 

ATCCCAGGCCTCTGGCGCCCCCACTCAAGACTACCAAAGCCAGGACACCTCAAGTCTCCAGC 

CCCAATACCCCACCCCAATCCCGTATTCTTTTTTTTTTTTTTTTAGACAGGGTCTTGCTCCG 

TTGCCCAGGTTGGAGTGCAGTGGCCCATCAGGGCTCACTGTAACCTCCGACTCCTGGGTTCA 

AGTGACCCTCCCACCTCAGCCTCTCAAGTAGCTGGGACTACAGGTGCACCACCACACCTGGC 

TAATTTTTGTATTTTTTGTAAAGAGGGGGGTCTCACTGTGTTGCCCAGGCTGGTTTCGAACT 

CCTGGGCTCAAGCGGTCCACCTGCCTCCGCCTCCCAAAGTGCTGGGATTGCAGGCATGAGCC 

ACTGCACCCAGCCCTGTATTCTTATTCTTCAGATATTTATTTTTCTTTTCACTGTTTTAAAA 

TAAAACCAAAGTATTGATAAAAAAAAA 
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FIGURE 6 

></usr/seqdb2/sst/DNA/Dnaseqs . min/ss . DNA33223 
xsubunit 1 of 1, 164 aa, 1 stop 
xMW: 18359, pi: 7.45, NX(S/T): 1 

MWRCPLGLLLLLPLAGHLALGAQQGRGRRELAPGLHLRGIRDAGGRYCQEQDLCCRGRADDC 
ALPYLGAICYCDLFCNRTVSDCCPDFWDFCLGVPPPFPPIQGCMHGGRIYPVLGTYWDNCNR 
CTCQENRQWHGGSRHDQSHQPGQLWLAGWEPQRLLGHDPG 

N-glycosylation site. 

amino acids 78-82, 161-165 

Casein kinase II phosphorylation site. 

amino acids 80-84, 117-121, 126-130, 169-173, 205-209, 296-300, 
411-415 

N-myristoylation site. 

amino acids 21-27, 39-45, 44-50, 104-110, 160-164, 224-230, 
269-275, 378-384, 442-448 

Amidation site. 

amino acids 26-30, 318-322 

Eukaryotic thiol (cysteine) proteases histidine active site, 

amino acids 3 98-4 09 
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FIGURE 7 

AGGCTCCTTGGCCCTTTTTCCACAGCAAGCTTNTGCNATCCCGATTCGTTGTCTCAAATCCA 
ATTCTCTTGGGACACATNACGCCTGTCCTTTNGCCCCAGAACCTGCTGTCTTGTACACCCAC 
CAGCAGCAGGGCTGCCGCGNTGGGCGTCTCGATGGTGCCTGGTGGTTCCTGCGTCGCCGAGG 
GNTGGTGTCTGACCACTGCTACCCCTTCTCGGGCCGTGAACGAGACGAGGCTGGCCCTGCGC 
CCCCCTGTATGATGCACAGCCGAGCCATGGGTCGGGGCAAGCGCCAGGCCACTGCCCACTGC 
CCCAACAGCTATGTTAATAACAATGACATCTACCAGGTCACTCCTGTCTACCGCCTCGGCTC 
CAACGACAAGGAGATCATGAAGGAGCTGATGGAGAATGGCCCTGTCCAAGCCCTCATGGAGG 
TGCATGAGGACTTCTTCCTATACAAGGGAGGCATCTACAGCCACACGCCAGTGAGCCTTGGG 
AGGCCAGAGAGATACCGCCGGCATGGGACCCACTCAG 
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FIGURE 8 

GCTGCTTGCCCTGTTGATGGCAGGCTTGGCCCTGCAGCCAGGCACTGCCCTGCTGTGCTACT 

CCTGCAAAGCCCAGGTGAGCAACGAGGACTGCCTGCAGGTGGAGAACTGCACCCAGCTGGGG 

GAGCAGTGCTGGACCGCGCGCATCCGCGCAGTTGGCCTCCTGACCGTCATCAGCAAAGGCTG 

CAGCTTGAACTGCGTGGAT^ACTCACAGGACTACTACGTGGGCAAGAAGAACATCACGTGCT 

GTGACACCGACTTGTGCAACGCCAGCGGGGCCCATGCCCTGCAGCCGGCTGCCGCCATCCTT 

GCGCTGCTCCCTGCACTCGGCCTGCTGCTCTGGGGACCCGGCCAGCTATAGGCTCTGGGGGG 

CCCCGCTGCAGCCCACACTGGGTGTGGTGCCCCAGGCCTCTGTGCCACTCCTCACAGACCTG 

GCCCAGTGGGAGCCTGTCCTGGTTCCTGAGGCACATCCTAACGCAAGTCTGACCATGTATGT 

CTGCACCCCTGTCCCCCACCCTGACCCTCCCATGGCCCTCTCCAGGACTCCCACCCGGCAGA 

TCAGCTCTAGTGACACAGATCCGCCTGCAGATGGCCCCTCCAACCCTCTCTGCTGCTGTTTC 

CATGGCCCAGCATTCTCCACCCTTAACCCTGTGCTCAGGCACCTCTTCCCCCAGGAAGCCTT 

CCCTGCCCACCCCATCTATGACTTGAGCCAGGTCTGGTCCGTGGTGTCCCCCGCACCCAGCA 

GGGGACAGGCACTCAGGAGGGCCCAGTAAAGGCTGAGATGAAGTGGACTGAGTAGAACTGGA 

GGACAAGAGTCGACGTGAGTTCCTGGGAGTCTCCAGAGATGGGGCCTGGAGGCCTGGAGGAA 

GGGGCCAGGCCTCACATTCGTGGGGCTCCCTGAATGGCAGCCTGAGCACAGCGTAGGCCCTT 
AATAAACACCTGTTGGATAAGCCAAAAAAA 
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FIGURE 9 

MTHRTTTWARRTSRAVTPTCATPAGPMPCSRLPPSLRCSLHSACCSGDPASYRLWGAPLQPT 
LGWPQASVPLLTDLAQWEPVLVPEAHPNASLTMYVCTPVPHPDPPMALSRTPTRQISSSDT 
DPPADGPSNPLCCCFHGPAFSTLNPVLRHLFPQEAFPAHPIYDLSQWSWSPAPSRGQAIJl^ 

Signal peptide: 

amino acids 1-47 

N-glycosylation site . 

amino acids 31-35, 74-78, 84-88 

Casein kinase II phosphorylation site. 

amino acids 22-26, 76-80 

N-myristoylation site. 

amino acids 56-60 

Amidation site. 

amino acids 70-74 
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FIGURE 10 

CCCACGCGTCCGAACCTCTCCAGCGAIgGGAGCCGCCCGCCTGCTGCCCAACCTCACTCTGT 

GCTTACAGCTGCTGATTCTCTGCTGTCAAACTCAGTACGTGAGGGACCAGGGCGCCATGACC 

GACCAGCTGAGCAGGCGGCAGATCCGCGAGTACCAACTCTACAGCAGGACCAGTGGCAAGCA 

CGTGCAGGTCACCGGGCGTCGCATCTCCGCCACCGCCGAGGACGGCAACAAGTTTGCCAAGC 

TCATAGTGGAGACGGACACGTTTGGCAGCCGGGTTCGCATCAAAGGGGCTGAGAGTGAGAAG 

TACATCTGTATGAACAAGAGGGGCAAGCTCATCGGGAAGCCCAGCGGGAAGAGCAAAGACTG 

CGTGTTCACGGAGATCGTGCTGGAGAACAACTATACGGCCTTCCAGAACGCCCGGCACGAGG 

GCTGGTTCATGGCCTTCACGCGGCAGGGGCGGCCCCGCCAGGCTTCCCGCAGCCGCCAGAAC 

CAGCGCGAGGCCCACTTCATCAAGCGCCTCTACCAAGGCCAGCTGCCCTTCCCCAACCACGC 

CGAGAAGCAGAAGCAGTTCGAGTTTGTGGGCTCCGCCCCCACCCGCCGGACCAAGCGCACAC 

GGCGGCCCCAGCCCCTCACGTAGTCTGGGAGGCAGGGGGCAGCAGCCCCTGGGCCGCCTCCC 

CACCCCTTTCCCTTCTTAATCCAAGGACTGGGCTGGGGTGGCGGGAGGGGAGCCAGATCCCC 

GAGGGAGGACCCTGAGGGCCGCGAAGCATCCGAGCCCCCAGCTGGGAAGGGGCAGGCCGGTG 

CCCCAGGGGCGGCTGGCACAGTGCCCCCTTCCCGGACGGGTGGCAGGCCCTGGAGAGGAACT 

GAGTGTCACCCTGATCTCAGGCCACCAGCCTCTGCCGGCCTCCCAGCCGGGCTCCTGAAGCC 

CGCTGAAAGGTCAGCGACTGAAGGCCTTGCAGACAACCGTCTGGAGGTGGCTGTCCTCAAAA 

TCTGCTTCTCGGATCTCCCTCAGTCTGCCCCCAGCCCCCAAACTCCTCCTGGCTAGACTGTA 

GGAAGGGACTTTTGTTTGTTTGTTTGTTTCAGGAAAAAAGAAAGGGAGAGAGAGGAAAATAG 

AGGGTTGTCCACTCCTCACATTCCACGACCCAGGCCTGCACCCCACCCCCAACTCCCAGCCC 
CGGAATAAAACCATTTTCCTGC 
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FmiIRE 11 

MGAARLLPNLTLCLQLLILCCQTQYVRDQGAMTDQLSRRQIREYQLYSRTSGKHVQVTGRRI 
SATAEDGNKFAKLIVETDTFGSRVRIKGAESEKYICMNKRGKLIGKPSGKSKDCVFTEIVLE 
NNYTAFQNARHEGWFMAFTRQGRPRQASRSRQNQREAHFIKRLYQGQLPFPNHAEKQKQFEF 

VGSAPTRRTKRTRRPQPLT 

Signal peptide: 

amino acids 1-22 

N-glycosylation site. 

amino acids 9-13, 126-130 

CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 60-64 

Casein kinase II phosphorylation site. 

amino acids 65-69 

Tyrosine kinase phosphorylation site. 

amino acids 39-48, 89-97 

N-myristoylation site. 

amino acids 69-75, 188-194 

Amidation site. 

amino acids 58-62 

HBGF/FGF family signature. 

amino acids 103-128 
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FIGURE 12 

ACTTGCCATCACCTGTTGCCAGTGTGGAAAAATTCTCCCTGTTGAATTTTTTGCACATGGAG 
GACAGCAGCAAAGAGGGCAACACAGGCTGATAAGACCAGAGACAGCAGGGAGATTATTTTAC 
CATACGCCCTCAGGACGTTCCCTCTAGCTGGAGTTCTGGACTTCAACAGAACCCCATCCAGT 
CATTTTGATTTTGCTGTTTATTTTTTTTTTCTTTTTCTTTTTCCCACCACATTGTATTTTAT 
TTCCGTACTTCAGAAATGGGCCTACAGACCACAAAGTGGCCCAGCCATGGGGCTTTTTTCCT 
GAAGTCTTGGCTTATCATTTCCCTGGGGCTCTACTCACAGGTGTCCAAACTCCTGGCCTGCC 
CTAGTGTGTGCCGCTGCGACAGGAACTTTGTCTACTGTAATGAGCGAAGCTTGACCTCAGTG 
CCTCTTGGGATCCCGGAGGGCGTAACCGTACTCTACCTCCACAACAACCAAATTAATAATGC 
TGGATTTCCTGCAGAACTGCACAATGTACAGTCGGTGCACACGGTCTACCTGTATGGCAACC 
AACTGGACGAATTCCCCATGAACCTTCCCAAGAATGTCAGAGTTCTCCATTTGCAGGAAAAC 
AATATTCAGACCATTTCACGGGCTGCTCTTGCCCAGCTCTTGAAGCTTGAAGAGCTGCACCT 
GGATGACAACTCCATATCCACAGTGGGGGTGGAAGACGGGGCCTTCCGGGAGGCTATTAGCC 
TCAAATTGTTGTTTTTGTCTAAGAATCACCTGAGCAGTGTGCCTGTTGGGCTTCCTGTGGAC 
TTGCAAGAGCTGAGAGTGGATGAAAATCGAATTGCTGTCATATCCGACATGGCCTTCCAGAA 
TCTCACGAGCTTGGAGCGTCTTATTGTGGACGGGAACCTCCTGACCAACT^GGGTATCGCCG 
AGGGCACCTTCAGCCATCTCACCAAGCTCAAGGAATTTTCAATTGTACGTAATTCGCTGTCC 
CACCCTCCTCCCGATCTCCCAGGTACGCATCTGATCAGGCTCTATTTGCAGGACAACCAGAT 
AAACCACATTCCTTTGACAGCCTTCTCAAATCTGCGTAAGCTGGAACGGCTGGATATATCCA 
ACAACCAACTGCGGATGCTGACTCAAGGGGTTTTTGATAATCTCTCCAACCTGAAGCAGCTC 
ACTGCTCGGAATAACCCTTGGTTTTGTGACTGCAGTATTAAATGGGTCACAGAATGGCTCAA 
ATATATCCCTTCATCTCTCAACGTGCGGGGTTTCATGTGCCAAGGTCCTGAACAAGTCCGGG 
GGATGGCCGTCAGGGAATTAAATATGAATCTTTTGTCCTGTCCCACCACGACCCCCGGCCTG 
CCTCTCTTCACCCCAGCCCCAAGTACAGCTTCTCCGACCACTCAGCCTCCCACCCTCTCTAT 
TCCAAACCCTAGCAGAAGCTACACGCCTCCAACTCCTACCACATCGAAACTTCCCACGATTC 
CTGACTGGGATGGCAGAGAAAGAGTGACCCCACCTATTTCTGAACGGATCCAGCTCTCTATC 
CATTTTGTGAATGATACTTCCATTCAAGTCAGCTGGCTCTCTCTCTTCACCGTGATGGCATA 
CAAACTCACATGGGTGAAAATGGGCCACAGTTTAGTAGGGGGCATCGTTCAGGAGCGCATAG 
TCAGCGGTGAGAAGCAACACCTGAGCCTGGTTAACTTAGAGCCCCGATCCACCTATCGGATT 
TGTTTAGTGCCACTGGATGCTTTTAACTACCGCGCGGTAGAAGACACCATTTGTTCAGAGGC 
CACCACCCATGCCTCCTATCTGAACAACGGCAGCAACACAGCGTCCAGCCATGAGCAGACGA 
CGTCCCACAGCATGGGCTCCCCCTTTCTGCTGGCGGGCTTGATCGGGGGCGCGGTGATATTT 
GTGCTGGTGGTCTTGCTCAGCGTCTTTTGCTGGCATATGCACAAAAAGGGGCGCTACACCTC 
CCAGAAGTGGAAATACAACCGGGGCCGGCGGAAAGATGATTATTGCGAGGCAGGCACCAAGA 
AGGACAACTCCATCCTGGAGATGACAGAAACCAGTTTTCAGATCGTCTCCTTAAATAACGAT 
CAACTCCTTAAAGGAGATTTCAGACTGCAGCCCATTTACACCCC/^TGGGGGCATTAATTA 
CACAGACTGCCATATCCCCAACAACATGCGATACTGCAACAGCAGCGTGCCAGACCTGGAGC 
ACTGCCATACGTGACAGCCAGAGGCCCAGCGTTATCAAGGCGGACAATTAGACTCTTGAGAA 
CACACTCGTGTGTGCACATAAAGACACGCAGATTACATTTGATAAATGTTACACAGATGCAT 
TTGTGCATTTGAATACTCTGTAATTTATACGGTGTACTATATAATGGGATTTAAAAAAAGTG 
CTATCTTTTCTATTTCAAGTTAATTACAAACAGTTTTGTAACTCTTTGCTTTTTAAATCTT 
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FIGURE 13 

MGLQTTKWPSHGAFFLKSWLIISLGLYSQVSKLLACPSVCRCDRNFVYCNERSLTSVPLGIP 

EGVTVLYLHNNQINNAGFPAELHNVQSVHTVYLYGNQLDEFPMNLPKNVRVLHLQENNIQTI 

SRAALAQLLKLEELHLDDNSISTVGVEDGAFREAISLKLLFLSKNHLSSVPVGLPVDLQELR 

VDENRIAVISDMAFQNLTSLERLIVDGNLLTNKGIAEGTFSHLTKLKEFSIVRNSLSHPPPD 

LPGTHL I RLYLQDNQ I NH I PLT AFSNLRKLERLD I SNNQLRMLTQG VFDNLSNLKQLTARNN 

PWFCDCSIKWVTEWLKYIPSSLNVRGFMCQGPEQVRGMAVRELNMNLLSCPTTTPGLPLFTP 

APSTASPTTQPPTLSIPNPSRSYTPPTPTTSKLPTIPDWDGRERVTPPISERIQLSIHFVND 

TSIQVSWLSLFTVMAYKLTWVKMGHSLVGGIVQERIVSGEKQHLSLVNLEPRSTYRICLVPL 

DAFNYRAVEDTICSEATTHASYLNNGSNTASSHEQTTSHSMGSPFLLAGLIGGAVIFVLWL 

LSVFOTHMHKKGRYTSQKWKYNRGRRKDDYCEAGTKKDNSILEMTETSFQIVSLNNDQLLKG 

DFRLQP I YTPNGGINYTDCHI PNNMRYCNSSVPDLEHCHT 

Signal peptide: 

amino acids 1-42 

Transmembrane domain: 

amino acids 542-561 

N-glycosylation site. 

amino acids 202-206, 298-302, 433-437, 521-525, 635-639, 649-653 
Casein kinase II phosphorylation site. 

amino acids 204-208, 407-411, 527-531, 593-597, 598-602, 651-655 

Tyrosine kinase phosphorylation site. 

amino acids 319-328 

N-myristoylation site. 

amino acids 2-8, 60-66, 149-155, 213-219, 220-226, 294-300, 
522-528, 545-551, 633-639 
Amidation site, 
amino acids 581-585 

Leucine zipper pattern. 

amino acids 164-186 

Phospholipase A2 aspartic acid active site. 

amino acids 39-50 
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ACTTGGAGCAAGCGGCGGCGGCGGAGACAGAGGCAGAGGCAGAAGCTGGGGCTCCGTCCTCGCCTCCCACGAGCG 

ATCCCCGAGGAGAGCCGCGGCCCTCGGCGAGGCGAAGAGGCCGACGAGGAAGACCCGGGTGGCTGCGCCCCTGCC 

TCGCTTCCCAGGCGCCGGCGGCTGCAGCCTTGCCCCTCTTGCTCGCCTTGAAAA3^AAAAGATGCTCGCATO 

GCTTTCTGCTGATCCTCGGACAGATCGTCCTCCTCCCTGCCGAGGCCAGGGAGCGGTCACGTGGGAGGTCCATCT 

CTAGGGGCAGACACGCTCGGACCCACCCGCAGACGGCCCTTCTGGAGAGTTCCTGTGAGAACAAGCGGGCAGACC 

TGGTTTTCATCATTGACAGCTCTCGCAGTGTCAACACCCATGACTATGCAAAGGTCAAGGAGTTCATCGTGGACA 

TCTTGCAATTCTTGGACATTGGTCCTGATGTCACCCGAGTGGGCCTGCTCCAATATGGCAGCACTGTCAAGAATG 

AGTTCTCCCTCAAGACCTTCAAGAGGAAGTCC6AGGTGGAGCGTGCTGTCAAGAGGATGCGGCATCTGTCCACGG 

GCACCATGACTGGGCTGGCCATCCAGTATGCCCTGAACATCGCATTCTCAGAAGCAGAGGGGGCCCGGCCCCTGA 

GGGAGAATGTGCCACGGGTCATAATGATCGTGACAGATGGGAGACCTCAGGACTCCGTGGCCGAGGTGGCTGCTA 

AGGCACGGGACACGGGCATCCTAATCTTTGCCATTGGTGTGGGCCAGGTAGACTTCAACACCTTGAAGTCCATTG 

GGAGTGAGCCCCATGAGGACCATGTCTTCCTTGTGGCCAATTTCAGCCAGATTGAGACGCTGACCTCCGTGTTCC 

AGAAGAAGTTGTGCACGGCCCACATGTGCAGCACCCTGGAGCATAACTGTGCCCACTTCTGCATCAACATCCCTG 

GCTCATACGTCTGCAGGTGCAAACAAGGCTACATTCTCAACTCGGATCAGACGACTTGCAGAATCCAGGATCTGT 

GTGCCATGGAGGACCACAACTGTGAGCAGCTCTGTGTGAATGTGCCGGGCTCCTTCGTCTGCCAGTGCTACAGTG 

GCTACGCCCTGGCTGAGGATGGGAAGAGGTGTGTGGCTGTGGACTACTGTGCCTCAGAAAACCACGGATGTGAAC 

ATGAGTGTGTAAATGCTGATGGCTCCTACCTTTGCCAGTGCCATGAAGGATTTGCTCTTAACCCAGATGAAAAAA 

CGTGCACAAGGATCAACTACTGTGCACTGAACAAACCGGGCTGTGAGCATGAGTGCGTCAACATGGAGGAGAGCT 

ACTACTGCCGCTGCCACCGTGGCTACACTCTGGACCCCAATGGCAAAACCTGCAGCCGAGTGGACCACTGTGCAC 

AGCAGGACCATGGCTGTGAGCAGCTGTGTCTGAACACGGAGGATTCCTTCGTCTGCCAGTGCTCAGAAGGCTTCC 

TCATCAACGAGGACCTCAAGACCTGCTCCCGGGTGGATTACTGCCTGCTGAGTGACCATGGTTGTGAATACTCCT 

GTGTCAACATGGACAGATCCTTTGCCTGTCAGTGTCCTGAGGGACACGTGCTCCGCAGCGATGGGAAGACGTGTG 

CAAAATTGGACTCTTGTGCTCTGGGGGACCACGGTTGTGAACATTCGTGTGTAAGCAGTGAAGATTCGTTTGTGT 

GCCAGTGCTTTGAAGGTTATATACTCCGTGAAGATGGAAAAACCTGCAGAAGGAAAGATGTCTGCCAAGCTATAG 

ACCATGGCTGTGAACACATTTGTGTGAACAGTGACGACTCATACACGTGCGAGTGCTTGGAGGGATTCCGGCTCG 

CTGAGGATGGGAAACGCTGCCGAAGGAAGGATGTCTGCAAATCAACCCACCATGGCTGCGAACACATTTGTGTTA 

ATAATGGGAATTCCTACATCTGCAAATGCTCAGAGGGATTTGTTCTAGCTGAGGACGGAAGACGGTGCAAGAAAT 

GCACTGAAGGCCCT^TTGACCTGGTCTTTGTGATCGATGGATCCAAGAGTCTTGGAGAAGAGAATTTTGAGGTCG 

TGAAGCAGTTTGTCACTGGAATTATAGATTCCTTGACAATTTCCCCCAAAGCCGCTCGAGTGGGGCTG 

ATTCCACACAGGTCCACACAGAGTTCACTCTGAGAAACTTCAACTCAGCCAAAGACATGAAAAAAGCCGTGGCCC 

ACATGAAATACATGGGAAAGGGCTCTATGACTGGGCTGGCCCTGAAACACATGTTTGAGAGAAGTTTTACCCAAG 

GAGAAGGGGCCAGGCCCCTTTCCACAAGGGTGCCCAGAGCAGCCATTGTGTTCACCGACGGACGGGCTCAGGATG 

ACGTCTCCGAGTGGGCCAGTAAAGCCAAGGCCAATGGTATCACTATGTATGCTGTTGGGGTAGGAAAAGCCATTG 

AGGAGGAACTACAAGAGATTGCCTCTGAGCCCACAAACAAGCATCTCTTCTATGCCGAAGACTTCAGCACAATGG 

ATGAGATAAGTGAAAAACTCAAGAAAGGCATCTGTGAAGCTCTAGAAGACTCCGATGGAAGACAGGACTCTCCAG 

CAGGGGAACTGCCAAAAACGGTCCAACAGCCAACAGAATCTGAGCCAGTCACCATAAATATCCAAGACCTACTTT 

CCTGTTCTAATTTTGCAGTGCAACACAGATATCTGTTTGAAGAAGACAATCTTTTACGGTCTACACAAAAGCT^ 

CCCATTCAAO^AAACCTTCAGGAAGCCCTTTGGAAGAAAAACACGATCAATGC^^ 

TCCAGAACCTTGCAAACGAAGAAGTAAGAAAATTAACACAGCGCTTAGAAGAAATGACACAGAGAATGGAAGCCC 

TGGAAAATCGCCTGAGATACAGATGAAGATTAGAAATCGCGACACATTTGTAGTCATTGTATCACGGATTAC^ 

GAACGCAGTGCAGAGCCCCAAAGCTCAGGCTATTGTTAAATCAATAATGTTGTGAAGTAAAACAATCAGTACTGA 

GAAACCTGGTTTGCCACAGAACAAAGACAAGAAGTATACACTAACTTGTATAAATTTATCTAGGAAAAAAATCCT 

TCAGAATTCTAAGATGAATTTACCAGGTGAGAATGAATAAGCTATGCAAGGTATTTTGTAATATACTGTGGACAC 

AACTTGCTTCTGCCTCATCCTGCCTTAGTGTGCAATCTCATTTGACTATACGATAAAGTTTGCACAGTCTTACTT 

CTGTAGAACACTGGCCATAGGAAATGCTGTTTTTTTGTACTGGACTTTACCTTGATATATGTATATGGATC^ 

CATAAAATCATAGGACATATGTACTTGTGGAAO^GTTGGATTTTTTATACAATATTAAAATTCACCACTTC^^ 
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FIGIJEEJ5 

MEKMLAGCFLLILGQIVLLPAEARERSRGRSISRGRHARTHPQTALLESSCENKRADLVFII 

DSSRSVNTHDYAKVKEF I VDI LQFLD IGPDVTRVGLLQYGSTVKNEFSLKTFKRKSEVERAV 

KRMRHLSTGTMTGLAIQYALNIAFSEAEGARPLRENVPRVIMIVTDGRPQDSVAEVAAKARD 

TGILIFAIGVGQVDFNTLKSIGSEPHEDHVFLVANFSQIETLTSVFQKKLCTAHMCSTLEHN 

CAHFCINIPGSYVCRCKQGYILNSDQTTCRIQDLCAMEDHNCEQLCVNVPGSFVCQCYSGYA 

LAEDGKRCVAVDYCASENHGCEHECVNADGSYLCQCHEGFALNPDEKTCTRINYCALNKPGC 

EHECVNMEESYYCRCHRGYTLDPNGKTCSRVDHCAQQDHGCEQLCLNTEDSFVCQCSEGFLI 

NEDLKTCSRVDYCLLSDHGCEYSCVNMDRSFACQCPEGHVLRSDGKTCAKLDSCALGDHGCE 

HSCVSSEDSFVCQCFEGYILREDGKTCRRKDVCQAIDHGCEHICVNSDDSYTCECLEGFRLA 

EDGKRCRRKDVCKSTHHGCEHICVNNGNSYICKCSEGFVLAEDGRRCKKCTEGPIDLVFVID 

GSKSLGEENFEWKQFVTGIIDSLTISPKAARVGLLQYSTQVHTEFTLRNFNSAKDMKKAVA 

HMKYMGKGSMTGLALKHMFERSFTQGEGARPLSTRVPRAAIVFTDGRAQDDVSEWASKAKAN 

GITMYAVGVGKAIEEELQEIASEPTNKHLFYAEDFSTMDEISEKLKKGICEALEDSDGRQDS 

PAGELPKTVQQPTESEPVTINIQDLLSCSNFAVQHRYLFEEDNLLRSTQKLSHSTKPSGSPL 

EEKHDQCKCENLIMFQNLANEEVRKLTQRLEEMTQRMEALENRLRYR 

Signal peptide; 

amino acids 1-23 

N-glycosylation site. 

amino acids 221-225 

cAMP- and cOMP-dependent protein kinase phosphorylation site. 

amino acids 115-119, 606-610, 892-896 
Casein kinase II phosphorylation site. 

amino acids 49-53, 118-122, 149-153, 176-180, 223-227, 243-247, 
401-405, 442-446, 501-505, 624-628, 673-677, 706-710, 780-784, 
781-785, 819-823, 866-870 
N-myristoylation site. 

amino acids 133-139, 258-264, 299-305, 340-346, 453-459, 494-500, 
639-645, 690-696, 752-758, 792-798 
Amidation site. 

amino acids 314-318, 560-564, 601-605 

Aspartic acid and asparagine hydroxylation site. 

amino acids 253-265, 294-306, 335-347, 376-388, 417-423, 458-464, 

540-546, 581-587 
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FIGURE 16 

GGAGCCGCCCTGGGTGTCAGCGGCTCGGCTCCCGCGCACGCTCCGGCCGTCGCGCAGCCTCG 
GCACCTGCAGGTCCGTGCGTCCCGCGGCTGGCGCCCCTGACTCCGTCCCGGCCAGGGAGGGC 
CATGATTTCCCTCCCGGGGCCCCTGGTGACCAACTTGCTGCGGTTTTTGTTCCTGGGGCTGA 
GTGCCCTCGCGCCCCCCTCGCGGGCCCAGCTGCAACTGCACTTGCCCGCCAACCGGTTGCAG 
GCGGTGGAGGGAGGGGAAGTGGTGCTTCCAGCGTGGTACACCTTGCACGGGGAGGTGTCTTC 
ATCCCAGCCATGGGAGGTGCCCTTTGTGATGTGGTTCTTCAAACAGAAAGAAAAGGAGGATC 
AGGTGTTGTCCTACATCAATGGGGTCACAACAAGCAAACCTGGAGTATCCTTGGTCTACTCC 
ATGCCCTCCCGGAACCTGTCCCTGCGGCTGGAGGGTCTCCAGGAGAAAGACTCTGGCCCCTA 
CAGCTGCTCCGTGAATGTGCAAGACAAACAAGGCAAATCTAGGGGCCACAGCATCAAAACCT 
TAGAACTCAATGTACTGGTTCCTCCAGCTCCTCCATCCTGCCGTCTCCAGGGTGTGCCCCAT 
GTGGGGGCAAACGTGACCCTGAGCTGCCAGTCTCCAAGGAGTAAGCCCGCTGTCCAATACCA 
GTGGGATCGGCAGCTTCCATCCTTCCAGACTTTCTTTGCACCAGCATTAGATGTCATCCGTG 
GGTCTTTAAGCCTCACCAACCTTTCGTCTTCCATGGCTGGAGTCTATGTCTGCAAGGCCCAC 
AATGAGGTGGGCACTGCCCAATGTAATGTGACGCTGGAAGTGAGCACAGGGCCTGGAGCTGC 
AGTGGTTGCTGGAGCTGTTGTGGGTACCCTGGTTGGACTGGGGTTGCTGGCTGGGCTGGTCC 
TCTTGTACCACCGCCGGGGCAAGGCCCTGGAGGAGCCAGCCAATGATATCAAGGAGGATGCC 
ATTGCTCCCCGGACCCTGCCCTGGCCCAAGAGCTCAGACACAATCTCCAAGAATGGGACCCT 
TTCCTCTGTCACCTCCGCACGAGCCCTCCGGCCACCCCATGGCCCTCCCAGGCCTGGTGCAT 
TGACCCCCACGCCCAGTCTCTCCAGCCAGGCCCTGCCCTCACCAAGACTGCCCACGACAGAT 
GGGGCCCACCCTCAACCAATATCCCCCATCCCTGGTGGGGTTTCTTCCTCTGGCTTGAGCCG 
CATGGGTGCTGTGCCTGTGATGGTGCCTGCCCAGAGTCAAGCTGGCTCTCTGGTATGATGAC 
CCCACCACTCATTGGCTAAAGGATTTGGGGTCTCTCCTTCCTATAAGGGTCACCTCTAGCAC 
AGAGGCCTGAGTCATGGGAAAGAGTCACACTCCTGACCCTTAGTACTCTGCCCCCACCTCTC 
TTTACTGTGGGAAAACCATCTCAGTAAGACCTAAGTGTCCAGGAGACAGAAGGAGAAGAGGA 
AGTGGATCTGGAATTGGGAGGAGCCTCCACCCACCCCTGACTCCTCCTTATGAAGCCAGCTG 
CTGAAATTAGCTACTCACCAAGAGTGAGGGGCAGAGACTTCCAGTCACTGAGTCTCCCAGGC 
CCCCTTGATCTGTACCCCACCCCTATCTAACACCACCCTTGGCTCCCACTCCAGCTCCCTGT 
ATTGATATAACCTGTCAGGCTGGCTTGGTTAGGTTTTACTGGGGCAGAGGATAGGGAATCTC 
TTATTAAAACTAACATGAAATATGTGTTGTTTTCATTTGCAAATTTAAATAAAGATACATAA 
TGTTTGTATGAAAAA 



16 / 122 



wo 00/15796 



PCT/US99/2I090 



FIGURE 17 

MISLPGPLVTNLLRFLFLGLSALAPPSRAQLQLHLPANRLQAVEGGEWLPAWYTLHGEVSS 
SQPWEVPFVMWFFKQKEKEDQVLSYINGVTTSKPGVSLVYSMPSRNLSLRLEGLQEKDSGPY 
SCSVNVQDKQGKSRGHSIKTLELNVLVPPAPPSCRLQGVPHVGANVTLSCQSPRSKPAVQYQ 
WDRQLPSFQTFFAPALDVIRGSLSLTNLSSSMAGVYVCKAHNEVGTAQCNVTLEVSTGPGAA 
WAGAWGTLVGLGLLAGLVLLYHRRGKALEEPANDIKEDAIAPRTLPWPKSSDTISKNGTL 
SSVTSARALRPPHGPPRPGALTPTPSLSSQALPSPRLPTTDGAHPQPISPIPGGVSSSGLSR 

MGAVPVMVPAQSQAGSLV 

Signal peptide: 
amino acids 1-29 

Tramsmembrwe domain: 

amino acids 245-267 

N-glycosylation site. 

amino acids 108-112, 169-173, 213-217, 236-240, 307-311 
N-myristoylation site. 

amino acids 90-96, 167-173, 220-226, 231-237, 252-258, 256-262, 
262-268, 308-314, 363-369, 364-370 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 164-175 
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FIGURE 18 

CGCCACCACTGCGGCCACCGCCAATGAAACGCCTCCCGCTCCTAGTGGTTTTTTCCACTTTG 
TTGAATTGTTCCTATACTCAAAATTGCACCAAGACACCTTGTCTCCCAAATGCAAAATGTGA 
AATACGCAATGGAATTGAAGCCTGCTATTGCAACATGGGATTTTCAGGAAATGGTGTCACAA 
TTTGTGAAGATGATAATGAATGTGGAAATTTAACTCAGTCCTGTGGCGAAAATGCTAATTGC 
ACTAACACAGAAGGAAGTTATTATTGTATGTGTGTACCTGGCTTCAGATCCAGCAGTAACCA 
AGACAGGTTTATCACTAATGATGGAACCGTCTGTATAGAAAATGTGAATGCAAACTGCCATT 
TAGATAATGTCTGTATAGCTGCAAATATTAATAAAACTTTAACAA7VAATCAGATCCATAAAA 
GAACCTGTGGCTTTGCTACAAGAAGTCTATAGAAATTCTGTGACAGATCTTTCACCAACAGA 
TATAATTACATATATAG7UVATATTAGCTGAATCATCTTCATTACTAGGTTACAAGAACAACA 
CTATCTCAGCCAAGGACACCCTTTCTAACTCAACTCTTACTGAATTTGTAAAAACCGTGAAT 
AATTTTGTTCAAAGGGATACATTTGTAGTTTGGGACAAGTTATCTGTGAATCATAGGAGAAC 
ACATCTTACAAAACTCATGCACACTGTTGAACAAGCTACTTTAAGGATATCCCAGAGCTTCC 
TW^GACCACAGAGTTTGATACAAATTCAACGGATATAGCTCTCAAAGTTTTCTTTTTTGAT 
TCATATAACATGAAACATATTCATCCTCATATGAATATGGATGGAGACTACATAAATATATT 
TCCAAAGAGAAAAGCTGCATATGATTCAAATGGCAATGTTGCAGTTGCATTTTTATATTATA 
AGAGTATTGGTCCTTTGCTTTCATCATCTGACAACTTCTTATTGAAACCTCAAAATTATGAT 
AATTCTGAAGAGGAGGAAAGAGTCATATCTTCAGTAATTTCAGTCTCAATGAGCTCAAACCC 
ACCCACATTATATGAACTTGAAAAAATAACATTTACATTAAGTCATCGAAAGGTCACAGATA 
GGTATAGGAGTCTATGTGCATTTTGGAATTACTCACCTGATACCATGAATGGCAGCTGGTCT 
TCAGAGGGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCT 
GACACATTTTGCAATTTTGATGTCCTCTGGTCCTTCCATTGGTATTAAAGATTATAATATTC 
TTACAAGGATCACTCAACTAGGAATAATTATTTCACTGATTTGTCTTGCCATATGCATTTTT 
ACCTTCTGGTTCTTCAGTGAAATTCAAAGCACCAGGACAACAATTCACAAAAATCTTTGCTG 
TAGCCTATTTCTTGCTGAACTTGTTTTTCTTGTTGGGATCAATACAAATACTAATAAGCTCT 
TCTGTTCAATCATTGCCGGACTGCTACACTACTTCTTTTTAGCTGCTTTTGCATGGATGTGC 
ATTGAAGGCATACATCTCTATCTCATTGTTGTGGGTGTCATCTACAACAAGGGATTTTTGCA 
CAAGAATTTTTATATCTTTGGCTATCTAAGCCCAGCCGTGGTAGTTGGATTTTCGGCAGCAC 
TAGGATACAGATATTATGGCACAACCAAAGTATGTTGGCTTAGCACCGAAAACAACTTTATT 
TGGAGTTTTATAGGACCAGCATGCCTAATCATTCTTGTTAATCTCTTGGCTTTTGGAGTCAT 
CATATACAAAGTTTTTCGTCACACTGCAGGGTTGAAACCAGAAGTTAGTTGCTTTGAGAACA 
TAAGGTCTTGTGCAAGAGGAGCCCTCGCTCTTCTGTTCCTTCTCGGCACCACCTGGATCTTT 
GGGGTTCTCCATGTTGTGCACGCATCAGTGGTTACAGCTTACCTCTTCACAGTCAGCAATGC 
TTTCCAGGGGATGTTCATTTTTTTATTCCTGTGTGTTTTATCTAGAAAGATTCAAGAAGAAT 
ATTACAGATTGTTCAAAAATGTCCCCTGTTGTTTTGGATGTTTAAGGTAAACATAGAGAATG 
GTGGATAATTACAACTGCACAAAAATAAAAATTCCAAGCTGTGGATGACCAATGTATAAAAA 
TGACTCATCAAATTATCCAATTATTAACTACTAGACAAAAAGTATTTTAAATCAGTTTTTCT 
GTTTATGCTATAGGAACTGTAGATAATAAGGTAAAATTATGTATCATATAGATATACTATGT 
TTTTCTATGTGAAATAGTTCTGTCAAAAATAGTATTGCAGATATTTGGAAAGTAATTGGTTT 
CTCAGGAGTGATATCACTGCACCCAAGGAAAGATTTTCTTTCTAACACGAGAAGTATATGAA 
TGTCCTGAAGGAAACCACTGGCTTGATATTTCTGTGACTCGTGTTGCCTTTGAAACTAGTCC 
CCTACCACCTCGGTAATGAGCTCCATTACAGAAAGTGGAACATAAGAGAATGAAGGGGCAGA 
ATATCAAACAGTGAAAAGGGAATGATAAGATGTATTTTGAATGAACTGTTTTTTCTGTAGAC 
TAGCTGAGAAATTGTTGACATAAAATAAAGAATTGAAGAAACACATTTTACCATTTTGTGAA 
TTGTTCTGAACTTAAATGTCCACTATU^CAACTTAGACTTCTGTTTGCTAAATCTGTTTCTT 
TTTCTAATATTCTAAAAAT^AAAAAAAAGGTTTACCTCCACAAATTGA/yUW^AAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAT^AAAAAAAAAAAAA 
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FIGURE 19 

MKRLPLLWFSTLLNCSYTQNCTKTPCLPNAKCEIRNGIEACYCNMGFSGNGVTICEDDNEC 

GNLTQSCGENANCTNTEGSYYCMCVPGFRSSSNQDRFITNDGTVCIENVNANCHLDNVCIAA 

NINKTLTKIRSIKEPVALLQEVYRNSVTDLSPTDIITYIEILAESSSLLGYKNNTISAKDTL 

SNSTLTEFVKTVNNFVQRDTFWWDKLSVNHRRTHLTKLMHTVEQATLRISQSFQKTTEFDT 

NSTDIALKVFFFDSYNMKHIHPHMNMDGDYINIFPKRKAAYDSNGNVAVAFLYYKSIGPLLS 

SSDNFLLKPQNYDNSEEEERVISSVISVSMSSNPPTLYELEKITFTLSHRKVTDRYRSLCAF 

WNYSPDTMNGSWSSEGCELTYSNETHTSCRCNHLTHFAILMSSGPSIGIKDYNILTRITQLG 

IIISLICLAICIFTFWFFSEIQSTRTTIHKNLCCSLFLAELVFLVGINTNTNKLFCSIIAGL 

LH YF FLAAF AWMC I EG IHLYL I WGV I YNKGFLHKNFY I FGYLS PAVWGFS AALG YR Y YGT 

TKVCWLSTENNFIWSFIGPACLIILVNLLiAFGVIIYKVFRHTAGLKPEVSCFENIRSCARGA 

LALLFLLGTTWI FGVLHWHASWTAYLFTVSNAFQGMFI FLFLCVLSRKIQEEYYRLFKNV 

PCCFGCLR 

Signal peptide: 

amino acids 1-19 
Transmembrane domain: 

amino acids 430-450, 465-486, 499-513, 535-549, 573-593, 619-636, 
648-664 

N-glycosylation site. 

amino acids 15-19, 21-25, 64-68, 74-78, 127-131, 177-181, 
188-192, 249-253, 381-385, 395-399 
Glycosaminoglycan attachment site, 
amino acids 49-53 

cAMP- and cGMP -dependent protein kinase phosphorylation site. 

amino acids 360-364 

Casein kinase II phosphorylation site. 

amino acids 54-58, 68-72, 76-80, 94-98, 135-139, 150-154, 
155-159, 161-165, 181-185, 190-194, 244-248, 310-314, 325-329, 
346-350, 608-612 

Tyrosine kinase phosphorylation site, 
amino acids 36-44, 669-677, 670-678 
N-myristoylation site. 

amino acids 38-44, 50-56, 52-58, 80-86, 382-388, 388-394, 
434-440, 480-486, 521-527 

Aspartic acid and asparagine hydroxylation site. 

amino acids 75-87 
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FIGURE 20 

TGG/yVACATATCCTCCCTCATATGAATATGGATGGAGACTACATAAATATATTTCCAAAGNG 
AAAAGCCGGCATATGGATTCAAATGGCAATGTTGCAGTTGCATTTTTATATTATAAGAGTAT 
TGGTCCCTTTGCTTTCATCATCTGACAACTTCTTATTGAAACCTCAAAATTATGATAATTCT 
GAAGAGGAGGAAAGAGTCATATCTTCAGTAATTTCAGTCTCAATGAGCTCAAACCCACCCAC 
ATTATATGAACTTGAAAAAATAACATTTACATTAAGTCATCGAAAGGTCACAGATAGGTATA 
GGAGTCTATGTGGCATTTTGGAATACTCACCTGATACCATGAATGGCAGCTGGTCTTCAGAG 
GGCTGTGAGCTGACATACTCAAATGAGACCCACACCTCATGCCGCTGTAATCACCTGACACA 
TTTTGCAATTTTGATGTCCTCTGGTCCTTCCATTGGTATTAAAGATTATAATATTCTTACAA 
GGATCACTCAACTAGGAATAATTATTTCACTGATTTGTCTTGCCATATGCATTTTTACCTTC 
TGGTTCTTCAGTGAAATTCAAAGCACCAGGA 
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FTGTIRE 21 

GCTCCCAGCCAAGAACCTCGGGGCCGCTGCGCGGTGGGGAGGAGTTCCCCGAAACCCGGCCG 

CTAAGCGAGGCCTCCTCCTCCCGCAGATCCGAACGGCCTGGGCGGGGTCACCCCGGCTGGGA 

CAAGAAGCCGCCGCCTGCCTGCCCGGGCCCGGGGAGGGGGCTGGGGCTGGGGCCGGAGGCGG 

GGTGTGAGTGGGTGTGTGCGGGGGGCGGAGGCTTGATGCAATCCCGATAAGAAATGCTCGGG 

TGTCTTGGGCACCTACCCGTGGGGCCCGTAAGGCGCTACTATATAAGGCTGCCGGCCCGGAG 

CCGCCGCGCCGTCAGAGCAGGAGCGCTGCGTCCAGGATCTAGGGCCACGACCATCCCAACCC 

GGCACTCACAGCCCCGCAGCGCATCCCGGTCGCCGCCCAGCCTCCCGCACCCCCATCGCCGG 

AGCTGCGCCGAGAGCCCCAGGGAGGTGCCATGCGGAGCGGGTGTGTGGTGGTCCACGTATGG 

ATCCTGGCCGGCCTCTGGCTGGCCGTGGCCGGGCGCCCCCTCGCCTTCTCGGACGCGGGGCC 

CCACGTGCACTACGGCTGGGGCGACCCCATCCGCCTGCGGCACCTGTACACCTCCGGCCCCC 

ACGGGCTCTCCAGCTGCTTCCTGCGCATCCGTGCCGACGGCGTCGTGGACTGCGCGCGGGGC 

CAGAGCGCGCACAGTTTGCTGGAGATCAAGGCAGTCGCTCTGCGGACCGTGGCCATCAAGGG 

CGTGCACAGCGTGCGGTACCTCTGCATGGGCGCCGACGGCAAGATGCAGGGGCTGCTTCAGT 

ACTCGGAGGAAGACTGTGCTTTCGAGGAGGAGATCCGCCCAGATGGCTACAATGTGTACCGA 

TCCGAGAAGCACCGCCTCCCGGTCTCCCTGAGCAGTGCCAAACAGCGGCAGCTGTACAAGAA 

CAGAGGCTTTCTTCCACTCTCTCATTTCCTGCCCATGCTGCCCATGGTCCCAGAGGAGCCTG 

AGGACCTCAGGGGCCACTTGGAATCTGACATGTTCTCTTCGCCCCTGGAGACCGACAGCATG 

GACCCATTTGGGCTTGTCACCGGACTGGAGGCCGTGAGGAGTCCCAGCTTTGAGAAGTAACT 

GAGACCATGCCCGGGCCTCTTCACTGCTGCCAGGGGCTGTGGTACCTGCAGCGTGGGGGACG 

TGCTTCTACAAGAACAGTCCTGAGTCCACGTTCTGTTTAGCTTTAGGAAGAAACATCTAGAA 

GTTGTACATATTCAGAGTTTTCCATTGGCAGTGCCAGTTTCTAGCCAATAGACTTGTCTGAT 

CATAACATTGTAAGCCTGTAGCTTGCCCAGCTGCTGCCTGGGCCCCCATTCTGCTCCCTCGA 

GGTTGCTGGACAAGCTGCTGCACTGTCTCAGTTCTGCTTGAATACCTCCATCGATGGGGAAC 

TCACTTCCTTTGGAAAAATTCTTATGTCAAGCTGAAATTCTCTAATTTTTTCTCATCACTTC 

CCCAGGAGCAGCCAGAAGACAGGCAGTAGTTTTAATTTCAGGAACAGGTGATCCACTCTGTA 

AAACAGCAGGTAAATTTCACTCAACCCCATGTGGGAATTGATCTATATCTCTACTTCCAGGG 

ACCATTTGCCCTTCCCAAATCCCTCCAGGCCAGAACTGACTGGAGCAGGCATGGCCCACCAG 

GCTTCAGGAGTAGGGGAAGCCTGGAGCCCCACTCCAGCCCTGGGACAACTTGAGAATTCCCC 

CTGAGGCCAGTTCTGTCATGGATGCTGTCCTGAGAATAACTTGCTGTCCCGGTGTCACCTGC 

TTCCATCTCCCAGCCCACCAGCCCTCTGCCCACCTCACATGCCTCCCCATGGATTGGGGCCT 

CCCAGGCCCCCCACCTTATGTCAACCTGCACTTCTTGTTCAAAAATCAGGAAAAGAAAAGAT 

TTGAAGACCCCAAGTCTTGTCAATAACTTGCTGTGTGGAAGCAGCGGGGGAAGACCTAGAAC 

CCTTTCCCCAGCACTTGGTTTTCCAACATGATATTTATGAGTAATTTATTTTGATATGTACA 

TCTCTTATTTTCTTACATTATTTATGCCCCCAAATTATATTTATGTATGTAAGTGAGGTTTG 

TTTTGTATATTAAAATGGAGTTTGTTTGT 
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FIGURE 22 



MRSGCVWHVWILAGLWLAVAGRPLAFSDAGPHVHYGWGDPIRLRHLYTSGPHGLSSCFLRI 
RADGVVDCARGQS7U1SLLEIKAVALRTVAIKGVHSVRYLCMGADGKMQGLLQYSEEDCAFEE 
EIRPDGYNVYRSEKHRLPVSLSSAKQRQLYKNRGFLPLSHFLPMLPMVPEEPEDLRGHLESD 
MFSSPLETDSMDPFGLVTGLEAVRSPSFEK 



Signal peptide: 

amino acids 1-22 



Casein kinase II phosphorylation site. 

amino acids 78-82, 116-120, 190-194, 204-208 



N-myristoylation site, 

amino acids 15-21, 54-60, 66-72, 201-207 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 48-59 
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FIGURE 23 

CCCAGAAGTTCAAGGGCCCCCGGCCTCCTGCGCTCCTGCCGCCGGGACCCTCGACCTCCTCA 

GAGCAGCCGGCTGCCGCCCCGGGAAGAISGCGAGGAGGAGCCGCCACCGCCTCCTCCTGCTG 

CTGCTGCGCTACCTGGTGGTCGCCCTGGGCTATCATAAGGCCTATGGGTTTTCTGCCCCAAA 

AGACCAACAAGTAGTCACAGCAGTAGAGTACCAAGAGGCTATTTTAGCCTGCAAAACCCCAA 

AGAAGACTGTTTCCTCCAGATTAGAGTGGAAGAAACTGGGTCGGAGTGTCTCCTTTGTCTAC 

TATCAACAGACTCTTCAAGGTGATTTTAAAAATCGAGCTGAGATGATAGATTTCAATATCCG 

GATCAAAAATGTGACAAGAAGTGATGCGGGGAAATATCGTTGTGAAGTTAGTGCCCCATCTG 

AGCAAGGCCAAAACCTGGAAGAGGATACAGTCACTCTGGAAGTATTAGTGGCTCCAGCAGTT 

CCATCATGTGAAGTACCCTCTTCTGCTCTGAGTGGAACTGTGGTAGAGCTACGATGTCAAGA 

CAAAGAAGGGAATCCAGCTCCTGAATACACATGGTTTAAGGATGGCATCCGTTTGCTAGAAA 

ATCCCAGACTTGGCTCCCAAAGCACCAACAGCTCATACACAATGAATACAAAAACTGGAACT 

CTGCAATTTAATACTGTTTCCAAACTGGACACTGGAGAATATTCCTGTGAAGCCCGCAATTC 

TGTTGGATATCGCAGGTGTCCTGGGAAACGAATGCAAGTAGATGATCTCAACATAAGTGGCA 

TCATAGCAGCCGTAGTAGTTGTGGCCTTAGTGATTTCCGTTTGTGGCCTTGGTGTATGCTAT 

GCTCAGAGGAAAGGCTACTTTTCAAAAGAAACCTCCTTCCAGAAGAGTAATTCTTCATCTAA 

AGCCACGACAATGAGTGAAAATGTGCAGTGGCTCACGCCTGTAATCCCAGCACTTTGGAAGG 

CCGCGGCGGGCGGATCACGAGGTCAGGAGTTCTASACCAGTCTGGCCAATATGGTGAAACCC 

CATCTCTACTAAAATACAAAAATTAGCTGGGCATGGTGGCATGTGCCTGCAGTTCCAGCTGC 

TTGGGAGACAGGAGAATCACTTGAACCCGGGAGGCGGAGGTTGCAGTGAGCTGAGATCACGC 

CACTGCAGTCCAGCCTGGGTAACAGAGCAAGATTCCATCTCAAAAAATAAAATAAATAAATA 

AATAAATACTGGTTTTTACCTGTAGAATTCTTACAATAAATATAGCTTGATATTC 
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FIGURE 24 

MARRSRHRLLLLLLRYLWALGYHKAYGFSAPKDQQWTAVEYQEAILACKTPKKTVSSRLE 
WKKLGRSVSFVYYQQTLQGDFKNRAEMIDFNIRIKNVTRSDAGKYRCEVSAPSEQGQNLEED 
TVTLEVLVAPAVPSCEVPSSALSGTWELRCQDKEGNPAPEYTWFKDGIRLLENPRLGSQST 
NSSYTMNTKTGTLQFNTVSKLDTGEYSCEARNSVGYRRCPGKRMQVDDLNISGIIAAWWA 
LVISVCGLGVCYAQRKGYFSKETSFQKSNSSSKATTMSENVQWLTPVIPALWKAAAGGSRGQEF 

Signal peptide: 

amino acids 1-20 

Transmexobrane domain: 

amino acids 130-144, 238-258 

K-glycQsylation site, 

amino acids 98-102, 187-191, 236-240, 277-281 
Casein kinase II phosphorylation site. 

amino acids 39-43, 59-63, 100-104, 149-153, 205-209, 284-288 
N-znyristoylation site. 

amino acids 182-188, 239-245, 255-261, 257-263, 305-311 

Amidation site. 

amino acids 226-230 
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FIGURE 25 

GACATCGGAGGTGGGCTAGCACTGAAACTGCTTTTCAAGACGAGGAAGAGGAGGAGAAAGAG 

AAAGAAGAGGAAGATGTTGGGCAACATTTATTTAACATGCTCCACAGCCCGGACCCTGGCAT 

CATGCTGCTATTCCTGCAAATACTGAAGAAGCATGGGATTTAAATATTTTACTTCTAAATAA 

ATGAATTACTCAATCTCCTATGACCATCTATACATACTCCACCTTCAAAAAGTACATCAATA 

TTATATCATTAAGGAAATAGTAACCTTCTCTTCTCCAATATGCATGACATTTTTGGACAATG 

CAATTGTGGCACTGGCACTTATTTCAGTGAAGAAAAACTTTGTGGTTCTATGGCATTCATCA 

TTTGACAAATGCAAGCATCTTCCTTATCAATCAGCTCCTATTGAACTTACTAGCACTGACTG 

TGGAATCCTTAAGGGCCCATTACATTTCTGAAGAAGAAAGCTAAGATGAAGGACATGCCACT 

CCGAATTCATGTGCTACTTGGCCTAGCTATCACTACACTAGTACAAGCTGTAGATAAAAAAG 

TGGATTGTCCACGGTTATGTACGTGTGAAATCAGGCCTTGGTTTACACCCAGATCCATTTAT 

ATGGAAGCATCTACAGTGGATTGTAATGATTTAGGTCTTTTAACTTTCCCAGCCAGATTGCC 

AGCTAACACACAGATTCTTCTCCTACAGACTAACAATATTGCAAAAATTGAATACTCCACAG 

ACTTTCCAGTAAACCTTACTGGCCTGGATTTATCTCAAAACAATTTATCTTCAGTCACCAAT 

ATTAATGTAAAAAAGATGCCTCAGCTCCTTTCTGTGTACCTAGAGGAAAACAAACTTACTGA 

ACTGCCTGAAAAATGTCTGTCCGAACTGAGCAACTTACAAGAACTCTATATTAATCACAACT 

TGCTTTCTACAATTTCACCTGGAGCCTTTATTGGCCTACATAATCTTCTTCGACTTCATCTC 

AATTCAAATAGATTGCAGATGATCAACAGTAAGTGGTTTGATGCTCTTCCAAATCTAGAGAT 

TCTGATGATTGGGGAAAATCCAATTATCAGAATCAAAGACATGAACTTTAAGCCTCTTATCA 

ATCTTCGCAGCCTGGTTATAGCTGGTATAAACCTCACAGAAATACCAGATAACGCCTTGGTT 

GGACTGGAAAACTTAGAAAGCATCTCTTTTTACGATAACAGGCTTATTAAAGTACCCCATGT 

TGCTCTTCAAAAAGTTGTAAATCTCAAATTTTTGGATCTAAATAAAAATCCTATTAATAGAA 

TACGAAGGGGTGATTTTAGCAATATGCTACACTTAAAAGAGTTGGGGATAAATAATATGCCT 

GAGCTGATTTCCATCGATAGTCTTGCTGTGGATAACCTGCCAGATTTAAGAAAAATAGAAGC 

TACTAACAACCCTAGATTGTCTTACATTCACCCCAATGCATTTTTCAGACTCCCCAAGCTGG 

AATCACTCATGCTGAACAGCAATGCTCTCAGTGCCCTGTACCATGGTACCATTGAGTCTCTG 

CCAAACCTCAAGGAAATCAGCATACACAGTAACCCCATCAGGTGTGACTGTGTCATCCGTTG 

GATGAACATGAACAAAACCAACATTCGATTCATGGAGCCAGATTCACTGTTTTGCGTGGACC 

CACCTGAATTCCAAGGTCAGAATGTTCGGCAAGTGCATTTCAGGGACATGATGGAAATTTGT 

CTCCCTCTTATAGCTCCTGAGAGCTTTCCTTCTAATCTAAATGTAGAAGCTGGGAGCTATGT 

TTCCTTTCACTGTAGAGCTACTGCAGAACCACAGCCTGAAATCTACTGGATAACACCTTCTG 

GTCAAAAACTCTTGCCTAATACCCTGACAGACAAGTTCTATGTCCATTCTGAGGGAACACTA 

GATATAAATGGCGTAACTCCCAAAGAAGGGGGTTTATATACTTGTATAGCAACTAACCTAGT 

TGGCGCTGACTTGAAGTCTGTTATGATCAAAGTGGATGGATCTTTTCCACAAGATAACAATG 

GCTCTTTGAATATTAAAATAAGAGATATTCAGGCCAATTCAGTTTTGGTGTCCTGGAAAGCA 

AGTTCTAAAATTCTCAAATCTAGTGTTAAATGGACAGCCTTTGTCAAGACTGAAAATTCTCA 

TGCTGCGCAAAGTGCTCGAATACCATCTGATGTCAAGGTATATAATCTTACTCATCTGAATC 

CATCAACTGAGTATAAAATTTGTATTGATATTCCCACCATCTATCAGAAAAACAGAAAAAAA 

TGTGTAAATGTCACCACCAAAGGTTTGCACCCTGATCAAAAAGAGTATGAAAAGAATAATAC 

CACAACACTTATGGCCTGTCTTGGAGGCCTTCTGGGGATTATTGGTGTGATATGTCTTATCA 

GCTGCCTCTCTCCAGAAATGAACTGTGATGGTGGACACAGCTATGTGAGGAATTACTTACAG 

AAACCAACCTTTGCATTAGGTGAGCTTTATCCTCCTCTGATAAATCTCTGGGAAGCAGGAAA 

AGAAAAAAGTACATCACTGAAAGTAAAAGCAACTGTTATAGGTTTACCAACAAATATGTCCT 

AAAAACCACCAAGGAAACCTACTCCAAAAATGAAC 
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FIGURE 26 

MKDMPLRIHVLLGLAITTLVQAVDKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCNDLGLLT 
FPARLPANTQILLLQTNNIAKIEYSTDFPVNLTGLDLSQNNLSSVTNINVKKMPQLLSVYLE 
ENKLTELPEKCLSELSNLQELY I NHNLLST I S PGAF I GLHNLLRLHLNSNRLQM INSKWFDA 
LPNLEILMIGENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNALVGLENLESISFYDNRL 
IKVPHVALQKWNLKFLDLNKNPINRIRRGDFSNMLHLKELGINNMPELISIDSLAVDNLPD 
LRKIEATNNPRLSYIHPNAFFRLPKLESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 
DCVIRWMNI^KTNIRFMEPDSLFCVDPPEFQGQNVRQVHFRDMMEICLPLIAPESFPSNLNV 
EAGSYVSFHCRATAEPQPEIYWITPSGQKLLPNTLTDKFYVHSEGTLDINGVTPKEGGLYTC 
lATNLVGADLKSVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSWKASSKILKSSVKWTAFV 
KTENSH AAQS AR I P SDVKVYNLTHLNPSTE YKI C I D I PT I YQKNRKKCVNVTTKGLH PDQKE 
YEKNNTTTLMACLGGLLGIIGVICLISCLSPEMNCDGGHSYVRNYLQKPTFALGELYPPLIN 
LWEAGKEKSTSLKVKATVIGLPTNMS 

Signal sequence: 

amino acids 1-22 

Transmembrane domain: 

amino acids 633-650 

N-glycosylation site. 

amino acids 93-97, 103-107, 223-227, 382-386, 522-526, 579-583, 
608-612, 624-628, 625-629 

Casein kinase II phosphorylation site. 

amino acids 51-55, 95-99, 242-246, 468-472, 487-491 

Tyrosine kinase phosphorylation site. 

amino acids 570-579 

N-myristoylation site. 

amino acids 13-19, 96-102, 158-164, 221-227, 352-358, 437-443, 
491-497, 492-498, 634-640, 702-708 

Cell attachment seq^^ence. 

amino acids 277-280 
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FIGURE 27 

GCCCGGGACTGGCGCAAGGTGCCCAAGCAAGGAAAGAAATAATGAAGAGACACATGTGTTAG 

CTGCAGCCTTTTGAAACACGCAAGAAGGAAATCAATAGTGTGGACAGGGCTGGAACCTTTAC 

CACGCTTGTTGGAGTAGATGAGGAATGGGCTCGTGATTATGCTGACATTCCAGCaSSAATCT 

GGTAGACCTGTGGTTAACCCGTTCCCTCTCCATGTGTCTCCTCCTACAAAGTTTTGTTCTTA 

TGATACTGTGCTTTCATTCTGCCAGTATGTGTCCCAAGGGCTGTCTTTGTTCTTCCTCTGGG 

GGTTTAAATGTCACCTGTAGCAATGCAAATCTCAAGGAAATACCTAGAGATCTTCCTCCTGA 

AACAGTCTTACTGTATCTGGACTCCAATCAGATCACATCTATTCCCAATGAAATTTTTAAGG 

ACCTCCATCAACTGAGAGTTCTCAACCTGTCCAAAAATGGCATTGAGTTTATCGATGAGCAT 

GCCTTCAAAGGAGTAGCTGAAACCTTGCAGACTCTGGACTTGTCCGACAATCGGATTCAAAG 

TGTGCACAAAAATGCCTTCAATAACCTGAAGGCCAGGGCCAGAATTGCCAACAACCCCTGGC 

ACTGCGACTGTACTCTACAGCAAGTTCTGAGGAGCATGGCGTCCAATCATGAGACAGCCCAC 

AACGTGATCTGTAAAACGTCCGTGTTGGATGAACATGCTGGCAGACCATTCCTCAATGCTGC 

CAACGACGCTGACCTTTGTAACCTCCCTAAAAAAACTACCGATTATGCCATGCTGGTCACCA 

TGTTTGGCTGGTTCACTATGGTGATCTCATATGTGGTATATTATGTGAGGCAAAATCAGGAG 

GATGCCCGGAGACACCTCGAATACTTGAAATCCCTGCCAAGCAGGCAGAAGAAAGCAGATGA 

ACCTGATGATATTAGCACTGTGGTATAGTGTCCAAACTGACTGTCATTGAGAAAGAAAGAAA 

GTAGTTTGCGATTGCAGTAGAAATAAGTGGT.TTACTTCTCCCATCCATTGTAAACATTTGAA 

ACTTTGTATTTCAGTTTTTTTTGAATTATGCCACTGCTGAACTTTTAACAAACACTACAACA 

TAAATAATTTGAGTTTAGGTGATCCACCCCTTAATTGTACCCCCGATGGTATATTTCTGAGT 

AAGCTACTATCTGAACATTAGTTAGATCCATCTCACTATTTAATAATGAAATTTATTTTTTT 

AATTTAAAAGCAAATAAAAGCTTAACTTTGAACCATGGGAAAAAAAAAAAAAAAAAAAAAAAACA 
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FIGURE 28 

MNLVDLWLTRSLSMCLLLQSFVLMILCFHSASMCPKGCLCSSSGGLNVTCSNANLKEIPRDL 

PPETVLLYLDSNQITSIPNEIFKDLHQLRVLNLSKNGIEFIDEHAFKGVAETLQTLDLSDNR 

IQSVHKNAFNNLKARARIANNPWHCDCTLQQVLRSMASNHETAHNVICKTSVLDEHAGRPFL 

NAANDADLCNLPKKTTDYAMLVTMFGWFTMVISYWYYVRQNQEDARRHLEYLKSLPSRQKK 
ADEPDDISTW 

Signal sequence: 

amino acids 1-33 

Transmembrane domain : 

amino acids 205-220 

N-glycosylation site. 

amino acids 47-51, 94-98 

cAMP- and c(aiP -dependent protein kinase phosphorylation site. 

amino acids 199-203 

Casein kinase II phosphorylation site. 

amino acids 162-166, 175-179 

N-myristoylation site. 

amino acids 37-43, 45-51, 110-116 
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FIGURE 29 

ACCGAGCCGAGCGGACCGAAGGCGCGCCCGAGATGCAGGTGAGCAAGAGGATGCTGGCGGGG 
GGCGTGAGGAGCATGCCCAGCCCCCTCCTGGCCTGCTGGCAGCCCATCCTCCTGCTGGTGCT 
GGGCTCAGTGCTGTCAGGCTCGGCCACGGGCTGCCCGCCCCGCTGCGAGTGCTCCGCCCAGG 
ACCGCGCTGTGCTGTGCCACCGCAAGTGCTTTGTGGCAGTCCCCGAGGGCATCCCCACCGAG 
ACGCGCCTGCTGGACCTAGGCAAGAACCGCATCAAAACGCTCAACCAGGACGAGTTCGCCAG 
CTTCCCGCACCTGGAGGAGCTGGAGCTCAACGAGAACATCGTGAGCGCCGTGGAGCCCGGCG 
CCTTCAACAACCTCTTCAACCTCCGGACGCTGGGTCTCCGCAGCAACCGCCTGAAGCTCATC 
CCGCTAGGCGTCTTCACTGGCCTCAGCAACCTGACCAAGCAGGACATCAGCGAGAACAAGAT 
CGTTATCCTACTGGACTACATGTTTCAGGACCTGTACAACCTCAAGTCACTGGAGGTTGGCG 
ACAATGACCTCGTCTACATCTCTCACCGCGCCTTCAGCGGCCTCAACAGCCTGGAGCAGCTG 
ACGCTGGAGAAATGCAACCTGACCTCCATCCCCACCGAGGCGCTGTCCCACCTGCACGGCCT 
CATCGTCCTGAGGCTCCGGCACCTCAACATCAATGCCATCCGGGACTACTCCTTCAAGAGGC 
TGTACCGACTCAAGGTCTTGGAGATCTCCCACTGGCCCTACTTGGACACCATGACACCCAAC 
TGCCTCTACGGCCTCAACCTGACGTCCCTGTCCATCACACACTGCAATCTGACCGCTGTGCC 
CTACCTGGCCGTCCGCCACCTAGTCTATCTCCGCTTCCTCAACCTCTCCTACAACCCCATCA 
GCACCATTGAGGGCTCCATGTTGCATGAGCTGCTCCGGCTGCAGGAGATCCAGCTGGTGGGC 
GGGCAGCTGGCCGTGGTGGAGCCCTATGCCTTCCGCGGCCTCAACTACCTGCGCGTGCTCAA 
TGTCTCTGGCAACCAGCTGACCACACTGGAGGAATCAGTCTTCCACTCGGTGGGCAACCTGG 
AGACACTCATCCTGGACTCCAACCCGCTGGCCTGCGACTGTCGGCTCCTGTGGGTGTTCCGG 
CGCCGCTGGCGGCTCAACTTCAACCGGCAGCAGCCCACGTGCGCCACGCCCGAGTTTGTCCA 
GGGCAAGGAGTTCAAGGACTTCCCTGATGTGCTACTGCCCAACTACTTCACCTGCCGCCGCG 
CCCGCATCCGGGACCGCAAGGCCCAGCAGGTGTTTGTGGACGAGGGCCACACGGTGCAGTTT 
GTGTGCCGGGCCGATGGCGACCCGCCGCCCGCCATCCTCTGGCTCTCACCCCGAAAGCACCT 
GGTCTCAGCCAAGAGCAATGGGCGGCTCACAGTCTTCCCTGATGGCACGCTGGAGGTGCGCT 
ACGCCCAGGTACAGGACAACGGCACGTACCTGTGCATCGCGGCCAACGCGGGCGGCAACGAC 
TCCATGCCCGCCCACCTGCATGTGCGCAGCTACTCGCCCGACTGGCCCCATCAGCCCAACAA 
GACCTTCGCTTTCATCTCCAACCAGCCGGGCGAGGGAGAGGCCAACAGCACCCGCGCCACTG 
TGCCTTTCCCCTTCGACATCAAGACCCTCATCATCGCCACCACCATGGGCTTCATCTCTTTC 
CTGGGCGTCGTCCTCTTCTGCCTGGTGCTGCTGTTTCTCTGGAGCCGGGGCAAGGGCAACAC 
AAAGCACAACATCGAGATCGAGTATGTGCCCCGAAAGTCGGACGCAGGCATCAGCTCCGCCG 
ACGCGCCCCGCAAGTTCAACATGAAGATGATATGAGGCCGGGGCGGGGGGCAGGGACCCCCG 
GGCGGCCGGGCAGGGGAAGGGGCCTGGTCGCCACCTGCTCACTCTCCAGTCCTTCCCACCTC 
CTCCCTACCCTTCTACACACGTTCTCTTTCTCCCTCCCGCCTCCGTCCCCTGCTGCCCCCCG 
CCAGCCCTCACCACCTGCCCTCCTTCTACCAGGACCTCAGAAGCCCAGACCTGGGGACCCCA 
CCTACACAGGGGCATTGACAGACTGGAGTTGAAAGCCGACGAACCGACACGCGGCAGAGTCA 
ATAATTCAATAAAAAAGTTACGAACTTTCTCTGTAACTTGGGTTTCAATAATTATGGATTTT 
TATGAAAACTTGAAATAATAAAAAGAGAAAAAAACTAAT^AAAAAAAAAAAAAAAA^y^ 
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FIGURE 30 

MQVSKRMLAGGVRSMPSPLLACWQPILLLVLGSVLSGSATGCPPRCECSAQDRAVLCHRKCF 
VAVPEGIPTETRLLDLGKNRIKTLNQDEFASFPHLEELELNENIVSAVEPGAFNNLFNLRTL 
GLRSNRLKLIPLGVFTGLSNLTKQDISENKIVILLDYMFQDLYNLKSLEVGDNDLVYISHRA 
FSGLNSLEQLTLEKCNLTSIPTEALSHLHGLIVLRLRHLNINAIRDYSFKRLYRLKVLEISH 
WPYLDTMTPNCLYGLNLTSLSITHCNLTAVPYLAVRHLVYLRFLNLSYNPISTIEGSMLHEL 
LRLQEIQLVGGQLAWEPYAFRGLNYLRVLNVSGNQLTTLEESVFHSVGNLETLILDSNPLA 
CDCRLLWVFRRRWRLNFNRQQPTCATPEFVQGKEFKDFPDVLLPNYFTCRRARIRDRKAQQV 
FVDEGHTVQFVCRADGDPPPAI LWLS PRKHLVSAKSNGRLTVFPDGTLEVRYAQVQDNGTYL 
CIAANAGGNDSMPAHLHVRSYSPDWPHQPNKTFAFISNQPGEGEANSTRATVPFPFDIKTLI 
I ATTMGF I S FLG WLFCL VLLFLWSRGKGNTKHN I E I E YVPRKSD AG I S SADAPRKFNMKM I 

Signal sequence: 

amino acids 1-41 

Transmembrane domain : 

amino acids 556-578 

N-glycosylation site* 

amino acids 144-148, 202-206, 264-268, 274-278, 293-297, 341-345, 
492-496, 505-509, 526-530, 542-546 

Casein kinase II phosphorylation site. 

amino acids 49-53, 108-112, 146-150, 300-304, 348-352, 349-353, 
607-611 

Tyrosine kinase phosphorylation site. 

amino acids 590-598 

N-myristoylation site. 

amino acids 10-16, 32-38, 37-43, 113-119, 125-131, 137-143, 
262-268, 320-326, 344-350, 359-365, 493-499, 503-509, 605-611 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 32-43 
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FTCTIRE 31 

CCCACGCGTCCGCACCTCGGCCCCGGGCTCCGAAGCGGCTCGGGGGCGCCCTTTCGGTCAAC 

ATCGTAGTCCACCCCCTCCCCATCCCCAGCCCCCGGGGATTCAGGCTCGCCAGCGCCCAGCC 

AGGGAGCCGGCCGGGAAGCGCGMGGGGGCCCCAGCCGCCTCGCTCCTGCTCCTGCTCCTGC 

TGTTCGCCTGCTGCTGGGCGCCCGGCGGGGCCAACCTCTCCCAGGACGACAGCCAGCCCTGG 

ACATCTGATGAAACAGTGGTGGCTGGTGGCACCGTGGTGCTCAAGTGCCAAGTGAAAGATCA 

CGAGGACTCATCCCTGCAATGGTCTAACCCTGCTCAGCAGACTCTCTACTTTGGGGAGAAGA 

GAGCCCTTCGAGATAATCGAATTCAGCTGGTTACCTCTACGCCCCACGAGCTCAGCATCAGC 

ATCAGCAATGTGGCCCTGGCAGACGAGGGCGAGTACACCTGCTCAATCTTCACTATGCCTGT 

GCGAACTGCCAAGTCCCTCGTCACTGTGCTAGGAATTCCACAGAAGCCCATCATCACTGGTT 

ATAAATCTTCATTACGGGAAAAAGACACAGCCACCCTAAACTGTCAGTCTTCTGGGAGCAAG 

CCTGCAGCCCGGCTCACCTGGAGAAAGGGTGACCAAGAACTCCACGGAGAACCAACCCGCAT 

ACAGGAAGATCCCAATGGTAAAACCTTCACTGTCAGCAGCTCGGTGACATTCCAGGTTACCC 

GGGAGGATGATGGGGCGAGCATCGTGTGCTCTGTGAACCATGAATCTCTAAAGGGAGCTGAC 

AGATCCACCTCTCAACGCATTGAAGTTTTATACACACCAACTGCGATGATTAGGCCAGACCC 

TCCCCATCCTCGTGAGGGCCAGAAGCTGTTGCTACACTGTGAGGGTCGCGGCAATCCAGTCC 

CCCAGCAGTACCTATGGGAGAAGGAGGGCAGTGTGCCACCCCTGAAGATGACCCAGGAGAGT 

GCCCTGATCTTCCCTTTCCTCAACAAGAGTGACAGTGGCACCTACGGCTGCACAGCCACCAG 

CAACATGGGCAGCTACAAGGCCTACTACACCCTCAATGTTAATGACCCCAGTCCGGTGCCCT 

CCTCCTCCAGCACCTACCACGCCATCATCGGTGGGATCGTGGCTTTCATTGTCTTCCTGCTG 

CTCATCATGCTCATCTTCCTTGGCCACTACTTGATCCGGCACAAAGGAACCTACCTGACACA 

TGAGGCAAAAGGCTCCGACGATGCTCCAGACGCGGACACGGCCATCATCAATGCAGAAGGCG 

GGCAGTCAGGAGGGGACGACAAGAAGGAATATTTCATCTAGAGGCGCCTGCCCACTTCCTGC 

GCCCCCCAGGGGCCCTGTGGGGACTGCTGGGGCCGTCACCAACCCGGACTTGTACAGAGCAA 

CCGCAGGGCCGCCCCTCCCGCTTGCTCCCCAGCCCACCCACCCCCCTGTACAGAATGTCTGC 

TTTGGGTGCGGTTTTGTACTCGGTTTGGAATGGGGAGGGAGGAGGGCGGGGGGAGGGGAGGG 

TTGCCCTCAGCCCTTTCCGTGGCTTCTCTGCATTTGGGTTATTATTATTTTTGTAACAATCC 

CAAATCAAATCTGTCTCCAGGCTGGAGAGGCAGGAGCCCTGGGGTGAGAAAAGCAAAAAACA 

AACAAAAAACA 
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FIGURE 32 

MGAPAASLLLLLLLFACCWAPGGANLSQDDSQPWTSDETWAGGTWLKCQVKDHEDSSLQW 
SNPAQQTLYFGEKRALRDNRIQLVTSTPHELS I S I SNVALADEGEYTCS I FTMPVRTAKSLV 
TVLGIPQKPIITGYKSSLREKDTATLNCQSSGSKPAARLTWRKGDQELHGEPTRIQEDPNGK 
TFTVSSSVTFQVTREDDGASIVCSVNHESLKGADRSTSQRIEVLYTPTAMIRPDPPHPREGQ 
KLLLHCEGRGNPVPQQYLWEKEGSVPPLKMTQESALIFPFLNKSDSGTYGCTATSNMGSYKA 
YYTLNVNDPSPVPSSSSTYHAIIGGIVAFIVFLLLIMLIFLGHYLIRHKGTYLTHEAKGSDD 

APDADTAI INAEGGQSGGDDKKEYF I 

Signal sequence: 

amino acids 1-20 

Transmembrane dc»aain; 

amino acids 331-352 

N-glycosylation site. 

amino acids 25-29, 290-294 

Casein kinase II phosphorylation site. 

amino acids 27-31, 35-39, 89-93, 141-145, 199-203, 388-392 
N-myristoylation site. 

amino acids 2-8, 23-29, 156-162, 218-224, 295-301, 298-304, 
306-310, 334-340, 360-364, 385-389, 386-390 

Prolcaryotic membrane lipoprotein lipid attachment site. 

amino acids 7-18 
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FTGIJRE 33 

GGGGGTTAGGGAGGAAGGAATCCACCCCCACCCCCCCAAACCCTTTTCTTCTCCTTTCCTGG 
CTTCGGACATTGGAGCACTAAATGAACTTGAATTGTGTCTGTGGCGAGCAGGATGGTCGCTG 
TTACTTTGTGATGAGATCGGGGATGAATTGCTCGGTTTAAAAATGCTGCTTTGGATTCTGTT 
GCTGGAGACGTCTCTTTGTTTTGCCGCTGGAAACGTTACAGGGGACGTTTGCAAAGAGAAGA 
TCTGTTCCTGCAATGAGATAGAAGGGGACCTACACGTAGACTGTGAAAAAAAGGGCTTCACA 
AGTCTGCAGCGTTTCACTGCCCCGACTTCCCAGTTTTACCATTTATTTCTGCATGGCAATTC 
CCTCACTCGACTTTTCCCTAATGAGTTCGCTAACTTTTATAATGCGGTTAGTTTGCACATGG 
AAAACAATGGCTTGCATGAAATCGTTCCGGGGGCTTTTCTGGGGCTGCAGCTGGTGAAAAGG 
CTGCACATCAACAACAACAAGATCAAGTCTTTTCGAAAGCAGACTTTTCTGGGGCTGGACGA 
TCTGGAATATCTCCAGGCTGATTTTAATTTATTACGAGATATAGACCCGGGGGCCTTCCAGG 
ACTTGAACAAGCTGGAGGTGCTCATTTTAAATGACAATCTCATCAGCACCCTACCTGCCAAC 
GTGTTCCAGTATGTGCCCATCACCCACCTCGACCTCCGGGGTAACAGGCTGAAAACGCTGCC 
CTATGAGGAGGTCTTGGAGCAAATCCCTGGTATTGCGGAGATCCTGCTAGAGGATAACCCTT 
GGGACTGCACCTGTGATCTGCTCTCCCTGAAAGAATGGCTGGAAAACATTCCCAAGAATGCC 
CTGATCGGCCGAGTGGTCTGCGAAGCCCCCACCAGACTGCAGGGTAAAGACCTCAATGAAAC 
CACCGAACAGGACTTGTGTCCTTTGAAAAACCGAGTGGATTCTAGTCTCCCGGCGCCCCCTG 
CCCAAGAAGAGACCTTTGCTCCTGGACCCCTGCCAACTCCTTTCAAGACAAATGGGCAAGAG 
GATCATGCCACACCAGGGTCTGCTCCAAACGGAGGTACAAAGATCCCAGGCAACTGGCAGAT 
CAAAATCAGACCCACAGCAGCGATAGCGACGGGTAGCTCCAGGAACAAACCCTTAGCTAACA 
GTTTACCCTGCCCTGGGGGCTGCAGCTGCGACCACATCCCAGGGTCGGGTTTAAAGATGAAC 
TGCAACAACAGGAACGTGAGCAGCTTGGCTGATTTGAAGCCCAAGCTCTCTAACGTGCAGGA 
GCTTTTCCTACGAGATAACAAGATCCACAGCATCCGAAAATCGCACTTTGTGGATTACAAGA 
ACCTCATTCTGTTGGATCTGGGCAACAATAACATCGCTACTGTAGAGAACAACACTTTCAAG 
AACCTTTTGGACCTCAGGTGGCTATACATGGATAGCAATTACCTGGACACGCTGTCCCGGGA 
GAAATTCGCGGGGCTGCAAAACCTAGAGTACCTGAACGTGGAGTACAACGCTATCCAGCTCA 
TCCTCCCGGGCACTTTCAATGCCATGCCCAAACTGAGGATCCTCATTCTCAACAACAACCTG 
CTGAGGTCCCTGCCTGTGGACGTGTTCGCTGGGGTCTCGCTCTCTAAACTCAGCCTGCACAA 
CAATTACTTCATGTACCTCCCGGTGGCAGGGGTGCTGGACCAGTTAACCTCCATCATCCAGA 
TAGACCTCCACGGAAACCCCTGGGAGTGCTCCTGCACAATTGTGCCTTTCAAGCAGTGGGCA 
GAACGCTTGGGTTCCGAAGTGCTGATGAGCGACCTCAAGTGTGAGACGCCGGTGAACTTCTT 
TAGAAAGGATTTCATGCTCCTCTCCAATGACGAGATCTGCCCTCAGCTGTACGCTAGGATCT 
CGCCCACGTTAACTTCGCACAGTAAAAACAGCACTGGGTTGGCGGAGACCGGGACGCACTCC 
AACTCCTACCTAGACACCAGCAGGGTGTCCATCTCGGTGTTGGTCCCGGGACTGCTGCTGGT 
GTTTGTCACCTCCGCCTTCACCGTGGTGGGCATGCTCGTGTTTATCCTGAGGAACCGAAAGC 
GGTCCAAGAGACGAGATGCCAACTCCTCCGCGTCCGAGATTAATTCCCTACAGACAGTCTGT 
GACTCTTCCTACTGGCACAATGGGCCTTACAACGCAGATGGGGCCCACAGAGTGTATGACTG 
TGGCTCTCACTCGCTCTCAGACTAAGACCCCAACCCCAATAGGGGAGGGCAGAGGGAAGGCG 
ATACATCCTTCCCCACCGCAGGCACCCCGGGGGCTGGAGGGGCGTGTACCCAAATCCCCGCG 
CCATCAGCCTGGATGGGCATAAGTAGATAAATAACTGTGAGCTCGCACAACCGAAAGGGCCT 
GACCCCTTACTTAGCTCCCTCCTTGAAACAAAGAGCAGACTGTGGAGAGCTGGGAGAGCGCA 
GCCAGCTCGCTCTTTGCTGAGAGCCCCTTTTGACAGAAAGCCCAGCACGACCCTGCTGGAAG 
AACTGACAGTGCCCTCGCCCTCGGCCCCGGGGCCTGTGGGGTTGGATGCCGCGGTTCTATAC 
ATATATACATATATCCACATCTATATAGAGAGATAGATATCTATTTTTCCCCTGTGGATTAG 
CCCCGTGATGGCTCCCTGTTGGCTACGCAGGGATGGGCAGTTGCACGAAGGCATGAATGTAT 
TGTAAATAAGTAACTTTGACTTCTGAC 
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FIGURE 34 

MLLWILLLETSLCFAAGNVTGDVCKEKICSCNEIEGDLHVDCEKKGFTSLQRFTAPTSQFYH 
LFLHGNSLTRLFPNEFANFYNAVSLHMENNGLHEIVPGAFLGLQLVKRLHINNNKIKSFRKQ 
TFLGLDDLEYLQADFNLLRDIDPGAFQDLNKLEVLILNDNLISTLPANVFQYVPITHLDLRG 
NRLKTLPYEEVLEQI PGI AEILLEDNPWDCTCDLLSLKEWLENI PKNALIGRWCEAPTRLQ 
GKDLNETTEQDLCPLKNRVDSSLPAPPAQEETFAPGPLPTPFKTNGQEDHATPGSAPNGGTK 
IPGIWQIKIRPTAAIATGSSRNKPLANSLPCPGGCSCDHIPGSGLKI^CNNRNVSSLADLKP 
KLSNVQELFLRDNKIHSIRKSHFVDYKNLILLDLGNmiATVENNTFKl^LDLRWLYMDSNY 
LDTLSREKFAGLQNLEYLNVEYNAIQLILPGTFNAMPKLRILILNNNLLRSLPVDVFAGVSL 
SKLSLHNNYFMYLPVAGVLDQLTSIIQIDLHGNPWECSCTIVPFKQWAERLGSEVLMSDLKC 
ETPVNFFRKDFMLLSNDEICPQLYARISPTLTSHSKNSTGLAETGTHSNSYLDTSRVSISVL 
VPGLLLVFVTSAFTWGMLVFILRNRKRSKRRDANSSASEINSLQTVCDSSYWHNGPYNADG 
AHRVYDCGSHSLSD 

Signal sequence: 

amino acids 1-15 

Transmembrane domain: 

amino acids 618-638 

N-glycosylation site. 

amino acids 18-22, 253-257, 363-367, 416-420, 595-599, 655-659 

cAMP- cuid cGMP- dependent protein kinase phosphorylation site. 

amino acids 122-126, 646-650 

Casein kinase II phosphorylation site. 

amino acids 30-34, 180-184, 222-226, 256-260, 366-370, 573-577, 
608-612, 657-661, 666-670, 693-697 

N-myristoylation site. 

amino acids 17-23, 67-73, 100-106, 302-308, 328-334, 343-349, 
354-360, 465-471, 493-499, 598-604, 603-609 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 337-348 
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FTGIJRE 35 

.AGTCGACTGCGTCCCCTGTACCCGGCGCCAGCTGTGTTCCTGACCCCAGAATAACTCAGGGC 
TGCACCGGGCCTGGCAGCGCTCCGCACACATTTCCTGTCGCGGCCTAAGGGAAACTGTTGGC 
CGCTGGGCCCGCGGGGGGATTCTTGGCAGTTGGGGGGTCCGTCGGGAGCGAGGGCGGAGGGG 
AAGGGAGGGGGAACCGGGTTGGGGAAGCCAGCTGTAGAGGGCGGTGACCGCGCTCCAGACAC 
AGCTCTGCGTCCTCGAGCGGGACAGATCCAAGTTGGGAGCAGCTCTGCGTGCGGGGCCTCAG 
AGAATGAGGCCGGCGTTCGCCCTGTGCCTCCTCTGGCAGGCGCTCTGGCCCGGGCCGGGCGG 
CGGCGAACACCCCACTGCCGACCGTGCTGGCTGCTCGGCCTCGGGGGCCTGCTACAGCCTGC 
ACCACGCTACCATGAAGCGGCAGGCGGCCGAGGAGGCCTGCATCCTGCGAGGTGGGGCGCTC 
AGCACCGTGCGTGCGGGCGCCGAGCTGCGCGCTGTGCTCGCGCTCCTGCGGGCAGGCCCAGG 
GCCCGGAGGGGGCTCCAAAGACCTGCTGTTCTGGGTCGCACTGGAGCGCAGGCGTTCCCACT 
GCACCCTGGAGAACGAGCCTTTGCGGGGTTTCTCCTGGCTGTCCTCCGACCCCGGCGGTCTC 
GAAAGCGACACGCTGCAGTGGGTGGAGGAGCCCCAACGCTCCTGCACCGCGCGGAGATGCGC 
GGTACTCCAGGCCACCGGTGGGGTCGAGCCCGCAGGCTGGAAGGAGATGCGATGCCACCTGC 
GCGCCAACGGCTACCTGTGCAAGTACCAGTTTGAGGTCTTGTGTCCTGCGCCGCGCCCCGGG 
GCCGCCTCTAACTTGAGCTATCGCGCGCCCTTCCAGCTGCACAGCGCCGCTCTGGACTTCAG 
TCCACCTGGGACCGAGGTGAGTGCGCTCTGCCGGGGACAGCTCCCGATCTCAGTTACTTGCA 
TCGCGGACGAAATCGGCGCTCGCTGGGACAAACTCTCGGGCGATGTGTTGTGTCCCTGCCCC 
GGGAGGTACCTCCGTGCTGGCAAATGCGCAGAGCTCCCTAACTGCCTAGACGACTTGGGAGG 
CTTTGCCTGCGAATGTGCTACGGGCTTCGAGCTGGGGAAGGACGGCCGCTCTTGTGTGACCA 
GTGGGGAAGGACAGCCGACCCTTGGGGGGACCGGGGTGCCCACCAGGCGCCCGCCGGCCACT 
GCAACCAGCCCCGTGCCGCAGAGAACATGGCCAATCAGGGTCGACGAGAAGCTGGGAGAGAC 
ACCACTTGTCCCTGAACAAGACAATTCAGTAACATCTATTCCTGAGATTCCTCGATGGGGAT 
CACAGAGCACGATGTCTACCCTTCAAATGTCCCTTCAAGCCGAGTCAAAGGCCACTATCACC 
CCATCAGGGAGCGTGATTTCCAAGTTTAATTCTACGACTTCCTCTGCCACTCCTCAGGCTTT 
CGACTCCTCCTCTGCCGTGGTCTTCATATTTGTGAGCACAGCAGTAGTAGTGTTGGTGATCT 
TGACCATGACAGTACTGGGGCTTGTCAAGCTCTGCTTTCACGAAAGCCCCTCTTCCCAGCCA 
AGGAAGGAGTCTATGGGCCCGCCGGGCCTGGAGAGTGATCCTGAGCCCGCTGCTTTGGGCTC 
CAGTTCTGCACATTGCACAAACAATGGGGTGAAAGTCGGGGACTGTGATCTGCGGGACAGAG 
CAGAGGGTGCCTTGCTGGCGGAGTCCCCTCTTGGCTCTAGTGATGCATAGGGAAACAGGGGA 
CATGGGCACTCCTGTGAACAGTTTTTCACTTTTGATGAAACGGGGAACCAAGAGGAACTTAC 
TTGTGTAACTGACAATTTCTGCAGAAATCCCCCTTCCTCTAAATTCCCTTTACTCCACTGAG 
GAGCTAAATCAGAACTGCACACTCCTTCCCTGATGATAGAGGAAGTGGAAGTGCCTTTAGGA 
TGGTGATACTGGGGGACCGGGTAGTGCTGGGGAGAGATATTTTCTTATGTTTATTCGGAGAA 
TTTGGAGAAGTGATTGAACTTTTCAAGACATTGGAAACAAATAGAACACAATATAATTTACA 
TTAAAAAATAATTTCTACCAAAATGGAAAGGAAATGTTCTATGTTGTTCAGGCTAGGAGTAT 
ATTGGTTCGAAATCCCAGGGAAAAAAATAAAAATAAAAAATTAAAGGATTGTTGAT 
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FIGURE 36 

MRPAFALCLLWQALWPGPGGGEHPTADRAGCSASGACYSLHHATMKRQAAEEACILRGGALS 
TVRAGAELRAVLALLRAGPGPGGGSKDLLFWVALERRRSHCTLENEPLRGFSWLSSDPGGLE 
SDTLQWVEEPQRSCTARRCAVLQATGGVEPAGWKEMRCHLRANGYLCKYQFEVLCPAPRPGA 
ASNLSYRAPFQLHSAALDFSPPGTEVSALCRGQLPISVTCIADEIGARWDKLSGDVLCPCPG 
RYLRAGKCAELPNCLDDLGGFACECATGFELGKDGRSCVTSGEGQPTLGGTGVPTRRPPATA 
TSPVPQRTWPIRVDEKLGETPLVPEQDNSVTSIPEIPRWGSQSTMSTLQMSLQAESKATITP 
SGSVISKFNSTTSSATPQAFDSSSAWFIFVSTAVWLVILTMTVLGLVKLCFHESPSSQPR 
KESMGPPGLESDPEPAALGSSSAHCTNNGVKVGDCDLRDRAEGALLAESPLGSSDA 

Signal sequence: 

amino acids 1-16 

TransmexEibrane domain: 

amino acids 399-418 

N-glycosylation site, 

amino acids 189-193, 381-385 

Glycosaminoglycan attachment site. 

amino acids 289-293 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 98-102, 434-438 

Casein kinase II phosphorylation site. 

amino acids 275-279, 288-292, 342-346, 445-449 

N-myristoylation site. 

amino acids 30-36, 35-41, 58-64, 59-65, 121-127, 151-157, 
185-191, 209-215, 267-273, 350-356, 374-380, 453-459, 463-469, 
477-483 

Aspartic acid and asparagine hydroxylation site. 

amino acids 262-274 
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FIGURE 37 

CGGACGCGTGGGATTCAGCAGTGGCCTGTGGCTGCCAGAGCAGCTCCTCAGGGGAAACTAAG 

CGTCGAGTCAGACGGCACCATAATCGCCTTTAAAAGTGCCTCCGCCCTGCCGGCCGCGTATC 

CCCCGGCTACCTGGGCCGCCCCGCGGCGGTGCGCGCGTGAGAGGGAGCGCGCGGGCAGCCGA 

GCGCCGGTGTGAGCCAGCGCTGCTGCCAGTGTGAGCGGCGGTGTGAGCGCGGTGGGTGCGGA 

GGGGCGTGTGTGCCGGCGCGCGCGCCGTGGGGTGCAAACCCCGAGCGTCTACGCTGCCATGA 

GGGGCGCGAACGCCTGGGCGCCACTCTGCCTGCTGCTGGCTGCCGCCACCCAGCTCTCGCGG 

CAGCAGTCCCCAGAGAGACCTGTTTTCACATGTGGTGGCATTCTTACTGGAQAGTCTGGATT 

TATTGGCAGTGAAGGTTTTCCTGGAGTGTACCCTCCAAATAGCAAATGTACTTGGAAAATCA 

CAGTTCCCGAAGGAAAAGTAGTCGTTCTCAATTTCCGATTCATAGACCTCGAGAGTGACAAC 

CTGTGCCGCTATGACTTTGTGGATGTGTACAATGGCCATGCCAATGGCCAGCGCATTGGCCG 

CTTCTGTGGCACTTTCCGGCCTGGAGCGCTTGTGTCCAGTGGCAACAAGATGATGGTGCAGA 

TGATTTCTGATGCCAACACAGCTGGCAATGGCTTCATGGCCATGTTCTCCGCTGCTGAACCA 

AACGAAAGAGGGGATCAGTATTGTGGAGGACTCCTTGACAGACCTTCCGGCTCTTTTAAAAC 

CCCCAACTGGCCAGACCGGGATTACCCTGCAGGAGTCACTTGTGTGTGGCACATTGTAGCCC 

CAAAGAATCAGCTTATAGAATTAAAGTTTGAGAAGTTTGATGTGGAGCGAGATAACTACTGC 

CGATATGATTATGTGGCTGTGtTTAATGGCGGGGAAGTCAACGATGCTAGAAGAATTGGAAA 

GTATTGTGGTGATAGTCCACCTGCGCCAATTGTGTCTGAGAGAAATGAACTTCTTATTCAGT 

TTTTATCAGACTTAAGTTTAACTGCAGATGGGTTTATTGGTCACTACATATTCAGGCCAAAA 

AAACTGCCTACAACTACAGAACAGCCTGTCACCACCACATTCCCTGTAACCACGGGTTTAAA 

ACCCACCGTGGCCTTGTGTCAACAAAAGTGTAGACGGACGGGGACTCTGGAGGGCAATTATT 

GTTCAAGTGACTTTGTATTAGCCGGCACTGTTATCACAACCATCACTCGCGATGGGAGTTTG 

CACGCCACAGTCTCGATCATCAACATCTACAAAGAGGGAAATTTGGCGATTCAGCAGGCGGG 

CAAGAACATGAGTGCCAGGCTGACTGTCGTCTGCAAGCAGTGCCCTCTCCTCAGAAGAGGTC 

TAAATTACATTATTATGGGCCAAGTAGGTGAAGATGGGCGAGGCAAAATCATGCCAAACAGC 

TTTATCATGATGTTCAAGACCAAGAATCAGAAGCTCCTGGATGCCTTAAAAAATAAGCAATG 

TTAACAGTGAACTGTGTCCATTTAAGCTGTATTCTGCCATTGCCTTTGAAAGATCTATGTTC 

TCTCAGTAGAAAAAAAAATACTTATAAAATTACATATTCTGAAAGAGGATTCCGAAAGATGG 

GACTGGTTGACTCTTCACATGATGGAGGTATGAGGCCTCCGAGATAGCTGAGGGAAGTTCTT 

TGCCTGCTGTCAGAGGAGCAGCTATCTGATTGGAAACCTGCCGACTTAGTGCGGTGATAGGA 

AGCTAAAAGTGTCAAGCGTTGACAGCTTGGAAGCGTTTATTTATACATCTCTGTAAAAGGAT 

ATTTTAGAATTGAGTTGTGTGAAGATGTCAAAAAAAGATTTTAGAAGTGCAATATTTATAGT 

GTTATTTGTTTCACCTTCAAGCCTTTGCCCTGAGGTGTTACAATCTTGTCTTGCGTTTTCTA 

AATCAATGCTTAATAAAATATTTTTAAAGGAAAAAAAAAAAA 



37 / 122 



wo 00/15796 



PCT/US99/21090 



FIGURE 38 

MRGANAWAPLCLLLAAATQLSRQQSPERPVFTCGGILTGESGFIGSEGFPGVYPPNSKCTWK 

ITVPEGKVWLNFRFIDLESDNLCRYDFVDVYNGHANGQRIGRFCGTFRPGALVSSGNKMMV 

QMISDAlsTTAGNGFMAMFSAAEPNERGDQYCGGLLDRPSGSFKTPNWPDRDYPAGVT^ 

APKNQLIELKFEKFDVERDNYCRYDYVAVFNGGEVNDARRIGKYCGDSPPAPIVSERNELLI 

QFLSDLSLTADGFIGHYIFRPKKLPTTTEQPVTTTFPVTTGLKPTVALCQQKCRRTGTLEGN 

YCSSDFVLAGTVITTITRDGSLHATVSIINIYKEGNLAIQQAGKNMSARLTWCKQCPLLRR 

GLNYIIMGQVGEDGRGKIMPNSFIMMFKTKNQKLLDALKNKQC 

Signal sequence: 

amino acids 1-23 

N-glycosylation site. 

amino acids 355-359 

Casein kinase II phosphorylation site, 

amino acids 64-68, 142-146, 274-278 

Tyrosine kinase phosphorylation site. 

amino acids 19 9-208 

N-myristoylation site. 

amino acids 34-40, 35-41, 100-106, 113-119, 218-224, 289-295, 
305-311, 309-315, 320-326, 330-336 

Cell attachment sequence. 

amino acids 149-152 
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FIGURE 39 

CGGACGCGTGGGCGGACGCGTGGGCGGCCCACGGCGCCCGCGGGCTGGGGCGGTCGCTTCTT 
CCTTCTCCGTGGCCTACGAGGGTCCCCAGCCTGGGTAAAGATGGCCCCATGGCCCCCGAAGG 
GCCTAGTCCCAGCTGTGCTCTGGGGCCTCAGCCTCTTCCTCAACCTCCCAGGACCTATCTGG 
CTCCAGCCCTCTCCACCTCCCCAGTCTTCTCCCCCGCCTCAGCCCCATCCGTGTCATACCTG 
CCGGGGACTGGTTGACAGCTTTAACAAGGGCCTGGAGAGAACCATCCGGGACAACTTTGGAG 
GTGGAAACACTGCCTGGGAGGAAGAGAATTTGTCCAAATACAAAGACAGTGAGACCCGCCTG 
GTAGAGGTGCTGGAGGGTGTGTGCAGCAAGTCAGACTTCGAGTGCCACCGCCTGCTGGAGCT 
GAGTGAGGAGCTGGTGGAGAGCTGGTGGTTTCACAAGCAGCAGGAGGCCCCGGACCTCTTCC 
AGTGGCTGTGCTCAGATTCCCTGAAGCTCTGCTGCCCCGCAGGCACCTTCGGGCCCTCCTGC 
CTTCCCTGTCCTGGGGGAACAGAGAGGCCCTGCGGTGGCTACGGGCAGTGTGAAGGAGAAGG 
GACACGAGGGGGCAGCGGGCACTGTGACTGCCAAGCCGGCTACGGGGGTGAGGCCTGTGGCC 
AGTGTGGCCTTGGCTACTTTGAGGCAGAACGCAACGCCAGCCATCTGGTATGTTCGGCTTGT 
TTTGGCCCCTGTGCCCGATGCTCAGGACCTGAGGAATCAAACTGTTTGCAATGCAAGAAGGG 
CTGGGCCCTGCATCACCTCAAGTGTGTAGACATTGATGAGTGTGGCACAGAGGGAGCCAACT 
GTGGAGCTGACCAATTCTGCGTGAACACTGAGGGCTCCTATGAGTGCCGAGACTGTGCCAAG 
GCCTGCCTAGGCTGCATGGGGGCAGGGCCAGGTCGCTGTAAGAAGTGTAGCCCTGGCTATCA 
GCAGGTGGGCTCCAAGTGTCTCGATGTGGATGAGTGTGAGACAGAGGTGTGTCCGGGAGAGA 
ACAAGCAGTGTGAAAACACCGAGGGCGGTTATCGCTGCATCTGTGCCGAGGGCTACAAGCAG 
ATGGAAGGCATCTGTGTGAAGGAGCAGATCCCAGAGTCAGCAGGCTTCTTCTCAGAGATGAC 
AGAAGACGAGTTGGTGGTGCTGCAGCAGATGTTCTTTGGCATCATCATCTGTGCACTGGCCA 
CGCTGGCTGCTAAGGGCGACTTGGTGTTCACCGCCATCTTCATTGGGGCTGTGGCGGCCATG 
ACTGGCTACTGGTTGTCAGAGCGCAGTGACCGTGTGCTGGAGGGCTTCATCAAGGGCAGATA 
ATCGCGGCCACCACCTGTAGGACCTCCTCCCACCCACGCTGCCCCCAGAGCTTGGGCTGCCC 
TCCTGCTGGACACTCAGGACAGCTTGGTTTATTTTTGAGAGTGGGGTAAGCACCCCTACCTG 
CCTTACAGAGCAGCCCAGGTACCCAGGCCCGGGCAGACAAGGCCCCTGGGGTAAAAAGTAGC 
CCTGAAGGTGGATACCATGAGCTCTTCACCTGGCGGGGACTGGCAGGCTTCACAATGTGTGA 
ATTTCAAAAGTTTTTCCTTAATGGTGGCTGCTAGAGCTTTGGCCCCTGCTTAGGATTAGGTG 
GTCCTCACAGGGGTGGGGCCATCACAGCTCCCTCCTGCCAGCTGCATGCTGCCAGTTCCTGT 
TCTGTGTTCACCACATCCCCACACCCCATTGCCACTTATTTATTCATCTCAGGAAATAAAGA 
AAGGTCTTGGAAAGTTAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 40 

MAPWPPKGLVPAVLWGLSLFLNLPGPIWLQPSPPPQSSPPPQPHPCHTCRGLVDSFNKGLER 
TIRDNFGGGNTAWEEENLSKYKDSETRLVEVLEGVCSKSDFECHRLLELSEELVESWWFHKQ 
QEAPDLFQWLCSDSLKLCCPAGTFGPSCLPCPGGTERPCGGYGQCEGEGTRGGSGHCDCQAG 
YGGEACGQCGLGYFEAERNASHLVCSACFGPCARCSGPEESNCLQCKKGWALHHLKCVDIDE 
CGTEGANCGADQFCVNTEGSYECRDCAKACLGCMGAGPGRCKKCSPGYQQVGSKCLDVDECE 
TEVCPGENKQCENTEGGYRCICAEGYKQMEGICVKEQIPESAGFFSEMTEDELWLQQMFFG 
1 1 ICALATLAAKGDLVFTAIFIGAVAAMTGYWLSERSDRVLEGFIKGR 

Signal sequence: 

amino acids 1-29 

Transmembrane domain: 

amino acids 3 72-395 

N-glycosylation site. 

amino acids 79-83, 205-209 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 290-294 

Casein kinase II phosphorylation site. 

amino acids 63-67, 73-77, 99-103, 101-105, 222-226, 359-263 
N-myristoylation site. 

amino acids 8-14, 51-57, 59-65, 69-75, 70-76, 167-173, 173-179, 
177-183, 188-194, 250-256, 253-259, 267-273, 280-286, 283-289, 
326-332, 372-378, 395-401 

Aspartic acid and asparagine hydroxylation site. 

amino acids 321-333 

EGF-like domain cysteine pattern signature. 

amino acids 181-193 
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FIGURE 41 

TGAGACCCTCCTGCAGCCTTCTCAAGGGACAGCCCCACTCTGCCTCTTGCTCCTCCAGGGCA 

GCACCarSCAGCCCCTGTGGCTCTGCTGGGCACTCTGGGTGTTGCCCCTGGCCAGCCCCGGG 

GCCGCCCTGACCGGGGAGCAGCTCCTGGGCAGCCTGCTGCGGCAGCTGCAGCTCAAAGAGGT 

GCCCACCCTGGACAGGGCCGACATGGAGGAGCTGGTCATCCCCACCCACGTGAGGGCCCAGT 

ACGTGGCCCTGCTGCAGCGCAGCCACGGGGACCGCTCCCGCGGAAAGAGGTTCAGCCAGAGC 

TTCCGAGAGGTGGCCGGCAGGTTCCTGGCGTTGGAGGCCAGCACACACCTGCTGGTGTTCGG 

CATGGAGCAGCGGCTGCCGCCCAACAGCGAGCTGGTGCAGGCCGTGCTGCGGCTCTTCCAGG 

AGCCGGTCCCCAAGGCCGCGCTGCACAGGCACGGGCGGCTGTCCCCGCGCAGCGCCCGGGCC 

CGGGTGACCGTCGAGTGGCTGCGCGTCCGCGACGACGGCTCCAACCGCACCTCCCTCATCGA 

CTCCAGGCTGGTGTCCGTCCACGAGAGCGGCTGGAAGGCCTTCGACGTGACCGAGGCCGTGA 

ACTTCTGGCAGCAGCTGAGCCGGCCCCGGCAGCCGCTGCTGCTACAGGTGTCGGTGCAGAGG 

GAGCATCTGGGCCCGCTGGCGTCCGGCGCCCACAAGCTGGTCCGCTTTGCCTCGCAGGGGGC 

GCCAGCCGGGCTTGGGGAGCCCCAGCTGGAGCTGCACACCCTGGACCTTGGGGACTATGGAG 

CTCAGGGCGACTGTGACCCTGAAGCACCAATGACCGAGGGCACCCGCTGCTGCCGCCAGGAG 

ATGTACATTGACCTGCAGGGGATGAAGTGGGCCGAGAACTGGGTGCTGGAGCCCCCGGGCTT 

CCTGGCTTATGAGTGTGTGGGCACCTGCCGGCAGCCCCCGGAGGCCCTGGCCTTCAAGTGGC 

CGTTTCTGGGGCCTCGACAGTGCATCGCCTCGGAGACTGACTCGCTGCCCATGATCGTCAGC 

ATCAAGGAGGGAGGCAGGACCAGGCCCCAGGTGGTCAGCCTGCCCAACATGAGGGTGCAGAA 

GTGCAGCTGTGCCTCGGATGGTGCGCTCGTGCCAAGGAGGCTCCAGCCAS^CGCCTAGTG 

TAGCCATCGAGGGACTTGACTTGTGTGTGTTTCTGAAGTGTTCGAGGGTACCAGGAGAGCTG 

GCGATGACTGAACTGCTGATGGACAAATGCTCTGTGCTCTCTAGTGAGCCCTGAATTTGCTT 

CCTCTGACAAGTTACCTCACCTAATTTTTGCTTCTCAGGAATGAGAATCTTTGGCCACTGGA 

GAGCCCTTGCTCAGTTTTCTCTATTCTTATTATTCACTGCACTATATTCTAAGCACTTACAT 

GTGGAGATACTGTAACCTGAGGGCAGAAAGCCCANTGTGTCATTGTTTACTTGTCCTGTCAC 

TGGATCTGGGCTAAAGTCCTCCACCACCACTCTGGACCTAAGACCTGGGGTTAAGTGTGGGT 

TGTGCATCCCCAATCCAGATAATAAAGACTTTGTAAAACATGAATAAAACACATTTTATTCT 

AA2\A 
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FIGURE 42 

MQPLWLCWALWLPLASPGAALTGEQLLGSLLRQLQLKEVPTLDRADMEELVIPTHVRAQYV 
ALLQRSHGDRSRGKRFSQSFREVAGRFLALEASTHLLVFGMEQRLPPNSELVQAVLRLFQEP 
VPKAALHRHGRLSPRSARARVTVEWLRVRDDGSNRTSLIDSRLVSVHESGWKAFDVTEAVNF 
WQQLSRPRQPLLLQVSVQREHLGPLASGAHKLVRFASQGAPAGLGEPQLELHTLDLGDYGAQ 
GDCDPEAPMTEGTRCCRQEMYIDLQGMKWAENWVLEPPGFLAYECVGTCRQPPEALAFKWPF 
LGPRQCIASETDSLPMIVSIKEGGRTRPQWSLPNMRVQKCSCASDGALVPRRLQP 

Signal sequence: 

amino acids 1-18 

N-glycosylation site. 

amino acids 158-162 

cAMP- and c (SIP -dependent protein kinase phosphorylation site. 

amino acids 76-80 

Casein kinase II phosphorylation site. 

amino acids 68-72, 81-85, 161-165, 169-173, 319-323, 329-333 
N-myristoylation site. 

amino acids 19-25, 156-162, 225-231, 260-266, 274-280 

Amidation site. 

amino acids 74-78 

TGF-beta family signature. 

amino acids 282-298 
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FIGURE 43 

GTCTGTTCCCAGGAGTCCTTCGGCGGCTGTTGTGTCAGTGGCCTGATCGCGATGGGGACAAA 

GGCGCAAGTCGAGAGGAAACTGTTGTGCCTCTTCATATTGGCGATCCTGTTGTGCTCCCTGG 

CATTGGGCAGTGTTACAGTGCACTCTTCTGAACCTGAAGTCAGAATTCCTGAGAATAATCCT 

GTGAAGTTGTCCTGTGCCTACTCGGGCTTTTCTTCTCCCCGTGTGGAGTGGAAGTTTGACCA 

AGGAGACACCACCAGACTCGTTTGCTATAATAACAAGATCACAGCTTCCTATGAGQACCGGG 

TGACCTTCTTGCCAACTGGTATCACCTTCAAGTCCGTGACACGGGAAGACACTGGGACATAC 

ACTTGTATGGTCTCTGAGGAAGGCGGCAACAGCTATGGGGAGGTCAAGGTCAAGCTCATCGT 

GCTTGTGCCTCCATCCAAGCCTACAGTTAACATCCCCTCCTCTGCCACCATTGGGAACCGGG 

CAGTGCTGACATGCTCAGAACAAGATGGTTCCCCACCTTCTGAATACACCTGGTTCAAAGAT 

GGGATAGTGATGCCTACGAATCCCAAAAGCACCCGTGCCTTCAGCAACTCTTCCTATGTCCT 

GAATCCCACAACAGGAGAGCTGGTCTTTGATCCCCTGTCAGCCTCTGATACTGGAGAATACA' 

GCTGTGAGGCACGGAATGGGTATGGGACACCCATGACTTCAAATGCTGTGCGCATGGAAGCT 

GTGGAGCGGAATGTGGGGGTCATCGTGGCAGCCGTCCTTGTAACCCTGATTCTCCTGGGAAT 

CTTGGTTTTTGGCATCTGGTTTGCCTATAGCCGAGGCCACTTTGACAGAACAAAGAAAGGGA 

CTTCGAGTAAGAAGGTGATTTACAGCCAGCCTAGTGCCCGAAGTGAAGGAGAATTCAAACAG 

ACCTCGTCATTCCTGGTGTGAGCCTGGTCGGCTCACCGCCTATCATCTGCATTTGCCTTACT 

CAGGTGCTACCGGACTCTGGCCCCTGATGTCTGTAGTTTCACAGGATGCCTTATTTGTCTTC 

TACACCCCACAGGGCCCCCTACTTCTTCGGATGTGTTTTTAATAATGTCAGCTATGTGCCCC 

ATCCTCCTTCATGCCCTCCCTCCCTTTCCTACCACTGCTGAGTGGCCTGGAACTTGTTTAAA 

GTGTTTATTCCCCATTTCTTTGAGGGATCAGGAAGGAATCCTGGGTATGCCATTGACTTCCC 

TTCTAAGTAGACAGCAAAAATGGCGGGGGTCGCAGGAATCTGCACTCAACTGCCCACCTGGC 

TGGCAGGGATCTTTGAATAGGTATCTTGAGCTTGGTTCTGGGCTCTTTCCTTGTGTACTGAC 

GACCAGGGCCAGCTGTTCTAGAGCGGGAATTAGAGGCTAGAGCGGCTGAAATGGTTGTTTGG 

TGATGACACTGGGGTCCTTCCATCTCTGGGGCCCACTCTCTTCTGTCTTCCCATGGGAAGTG 

CCACTGGGATCCCTCTGCCCTGTCCTCCTGAATACAAGCTGACTGACATTGACTGTGTCTGT 

GGAAAATGGGAGCTCTTGTTGTGGAGAGCATAGTAAATTTTCAGAGAACTTGAAGCCAAAAG 

GATTTAAAACCGCTGCTCTAAAGAAAAGAAAACTGGAGGCTGGGCGCAGTGGCTCACGCCTG 

TAATCCCAGAGGCTGAGGCAGGCGGATCACCTGAGGTCGGGAGTTCGGGATCAGCCTGACCA 

ACATGGAGAAACCCTACTGGAAATACAAAGTTAGCCAGGCATGGTGGTGCATGCCTGTAGTC 

CCAGCTGCTCAGGAGCCTGGCAACAAGAGCAAAACTCCAGCTCAAAAAAAAAAAAAAAA 
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FIGURE 44 

MGTKAQVERKLLCLFILAILLCSLALGSVTVHSSEPEVRIPENNPVKLSCAYSGFSSPRVEW 
KFDQGDTTRLVCYNNKITASYEDRVTFLPTGITFKSVTREDTGTYTCMVSEEGGNSYGEVKV 
KLIVLVPPSKPTVNIPSSATIGNRAVLTCSEQDGSPPSEYTWFKDGIVMPTNPKSTRAFSNS 
SYVLNPTTGELVFDPLSASDTGEYSCEARNGYGTPMTSNAVRMEAVERNVGVIVAAVLVTLI 
LLGILVFGIWFAYSRGHFDRTKKGTSSKKVIYSQPSARSEGEFKQTSSFLV 

Signal sequence: 
amino acids 1-27 

Transmembrane domain; 

amino acids 238-255 

N-glycosylation site. 

amino acids 185-189 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 270-274 

Casein kinase II phosphorylation site. 

amino acids 34-38, 82-86, 100-104, 118-122, 152-156, 154-158, - 
193-197, 203-207, 287-291 

N-myristoylation site. 

amino acids 105-111, 116-122, 158-164, 219-225, 237-243, 256-262 
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FTOITRE 45 

CAGCGCGTGGCCGGCGCCGCTGTGGGGACAGCATGAGCGGCGGTTGGATGGCGCAGGTTGGA 

GCGTGGCGAACAGGGGCTCTGGGCCTGGCGCTGCTGCTGCTGCTCGGCCTCGGACTAGGCCT 

GGAGGCCGCCGCGAGCCCGCTTTCCACCCCGACCTCTGCCCAGGCCGCAGGCCCCAGCTCAG 

GCTCGTGCCCACCCACCAAGTTCCAGTGCCGCACCAGTGGCTTATGCGTGCCCCTCACCTGG 

CGCTGCGACAGGGACTTGGACTGCAGCGATGGCAGCGATGAGGAGGAGTGCAGGATTGAGCC 

ATGTACCCAGAAAGGGCAATGCCCACCGCCCCCTGGCCTCCCCTGCCCCTGCACCGGCGTCA 

GTGACTGCTCTGGGGGAACTGACAAGAAACTGCGCAACTGCAGCCGCCTGGCCTGCCTAGCA 

GGCGAGCTCCGTTGCACGCTGAGCGATGACTGCATTCCACTCACGTGGCGCTGCGACGGCCA 

CCCAGACTGTCCCGACTCCAGCGACGAGCTCGGCTGTGGAACCAATGAGATCCTCCCGGAAG 

GGGATGCCACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCACCTCTCTCAGGAATGCC 

ACAACCATGGGGCCCCCTGTGACCCTGGAGAGTGTCCCCTCTGTCGGGAATGCCACATCCTC 

CTCTGCCGGAGACCAGTCTGGAAGCCCAACTGCCTATGGGGTTATTGCAGCTGCTGCGGTGC 

TCAGTGCAAGCCTGGTCACCGCCACCCTCCTCCTTTTGTCCTGGCTCCGAGCCCAGGAGCGC 

CTCCGCCCACTGGGGTTACTGGTGGCCATGAAGGAGTCCCTGCTGCTGTCAGAACAGAAGAC 

CTCGCTGCCCISAGGACAAGCACTTGCCACCACCGTCACTCAGCCCTGGGCGTAGCC6GACA 

GGAGGAGAGCAGTGATGCGGATGGGTACCCGGGCACACCAGCCCTCAGAGACCTGAGTTCTT 

CTGGCCACGTGGAACCTCGAACCCGAGCTCCTGCAGAAGTGGCCCTGGAGATTGAGGGTCCC 

TGGACACTCCCTATGGAGATCCGGGGAGCTAGGATGGGGAACCTGCCACAGCCAGAACTGAG 

GGGCTGGCCCCAGGCAGCTCCCAGGGGGTAGAACGGCCCTGTGCTTAAGACACTCCCTGCTG 

CCCCGTCTGAGGGTGGCGATTAAAGTTGCTTC 
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FIGURE 46 

MSGGWMAQVGAWRTGALGLALLLLLGLGLGLEAAASPLSTPTSAQAAGPSSGSCPPTKFQCR 
TSGLCVPLTWRCDRDLDCSDGSDEEECRIEPCTQKGQCPPPPGLPCPCTGVSDCSGGTDKKL 
RNCSRLACLAGELRCTLSDDCIPLTWRCDGHPDCPDSSDELGCGTNEILPEGDATTMGPPVT 
LESVTSLRNATTMGPPVTLESVPSVGNATSSSAGDQSGSPTAYGVIAAAAVLSASLVTATLL 
LLSWLRAQERLRPLGLLVAMKESLLLSEQKTSLP 

Signal sequence: 

amino acids 1-30 

Transmembrane domain: 

amino acids 230-246 

N-glycosylation site. 

amino acids 126-130, 195-199, 213-217 

Casein kinase IX phosphorylation site. 

amino acids 84-88, 140-144, 161-165, 218-222 

N-myristoylation site • 

amino acids 3-9, 10-16, 26-32, 30-36, 112-118, 166-172, 212-218, 
224-230, 230-236, 263-269 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 44-55 

Leucine zipper pattern. 

amino acids 17-39 
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FIGURE 47 

CCCACGCGTCCGGTCTCGCTCGCTCGCGCAGCGGCGGCAGCAGAGGTCGCGCACAGATGCGG 
GTTAGACTGGCGGGGGGAGGAGGCGGAGGAGGGAAGGAAGCTGCATGCATGAGACCCACAGA 
CTCTTGCAAGCTGGATGCCCTCTGTGGATGAAAGATGTATCATGGAATGAACCCGAGCAATG 
GAGATGGATTTCTAGAGCAGCAGCAGCAGCAGCAGCAACCTCAGTCCCCCCAGAGACTCTTG 
GCCGTGATCCTGTGGTTTCAGCTGGCGCTGTGCTTCGGCCCTGCACAGCTCACGGGCGGGTT 
CGATGACCTTCAAGTGTGTGCTGACCCCGGCATTCCCGAGAATGGCTTCAGGACCCCCAGCG 
GAGGGGTTTTCTTTGAAGGCTCTGTAGCCCGATTTCACTGCCAAGACGGATTCAAGCTGAAG 
GGCGCTACAAAGAGACTGTGTTTGAAGCATTTTAATGGAACCCTAGGCTGGATCCCAAGTGA 
TAATTCCATCTGTGTGCAAGAAGATTGCCGTATCCCTCAAATCGAAGATGCTGAGATTCATA 
ACAAGACATATAGACATGGAGAGAAGCTAATCATCACTTGTCATGAAGGATTCAAGATCCGG 
TACCCCGACCTACACAATATGGTTTCATTATGTCGCGATGATGGAACGTGGAATAATCTGCC 
CATCTGTCAAGGCTGCCTGAGACCTCTAGCCTCTTCTAATGGCTATGTAAACATCTCTGAGC 
TCCAGACCTCCTTCCCGGTGGGGACTGTGATCTCCTATCGCTGCTTTCCCGGATTTAAACTT 
GATGGGTCTGCGTATCTTGAGTGCTTACAAAACCTTATCTGGTCGTCCAGCCCACCCCGGTG 
CCTTGCTCTGGAAGCCCAAGTCTGTCCACTACCTCCAATGGTGAGTCACGGAGATTTCGTCT 
GCCACCCGCGGCCTTGTGAGCGCTACAACCACGGAACTGTGGTGGAGTTTTACTGCGATCCT 
GGCTACAGCCTCACCAGCGACTACAAGTACATCACCTGCCAGTATGGAGAGTGGTTTCCTTC 
TTATCAAGTCTACTGCATCAAATCAGAGCAAACGTGGCCCAGCACCCATGAGACCCTCCTGA 
CCACGTGGAAGATTGTGGCGTTCACGGCAACCAGTGTGCTGCTGGTGCTGCTGCTCGTCATC 
CTGGCCAGGATGTTCCAGACCAAGTTCAAGGCCCACTTTCCCCCCAGGGGGCCTCCCCGGAG 
TTCCAGCAGTGACCCTGACTTTGTGGTGGTAGACGGCGTGCCCGTCATGCTCCCGTCCTATG 
ACGAAGCTGTGAGTGGCGGCTTGAGTGCCTTAGGCCCCGGGTACATGGCCTCTGTGGGCCAG 
GGCTGCCCCTTACCCGTGGACGACCAGAGCCCCCCAGCATACCCCGGCTCAGGGGACACGGA 
CACAGGCCCAGGGGAGTCAGAAACCTGTGACAGCGTCTCAGGCTCTTCTGAGCTGCTCCAAA 
GTCTGTATTCACCTCCCAGGTGCCAAGAGAGCACCCACCCTGCTTCGGACAACCCTGACATA 
ATTGCCAGCACGGCAGAGGAGGTGGCATCCACCAGCCCAGGCATCCATCATGCCCACTGGGT 
GTTGTTCCTAAGAAACTGATTGATTAAAAAATTTCCCAAAGTGTCCTGAAGTGTCTCTTCAA 
ATACATGTTGATCTGTGGAGTTGATTCCTTTCCTTCTCTTGGTTTTAGACAAATGTAAACAA 
AGCTCTGATCCTTAAAATTGCTATGCTGATAGAGTGGTGAGGGCTGGAAGCTTGATCAAGTC 
CTGTTTCTTCTTGACACAGACTGATTAAAAATTAAAAGNAAAAAA 
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FIGURE 48 

MYHGMNPSNGDGFLEQQQQQQQPQSPQRLLAVILWFQLALCFGPAQLTGGFDDLQVCADPGI 
PENGFRTPSGGVFFEGSVARFHCQDGFKLKGATKRLCLKHFNGTLGWIPSDNSICVQEDCRI 
PQIEDAEIHNKTYRHGEKLIITCHEGFKIRYPDLHNMVSLCRDDGTWNNLPICQGCLRPLAS 
SNGYVNISELQTSFPVGTVISYRCFPGFKLDGSAYLECLQNLIWSSSPPRCLALEAQVCPLP 
PMVSHGDFVCHPRPCERYNHGTWEFYCDPGYSLTSDYKYITCQYGEWFPSYQVYCIKSEQT 
WPSTHETLLTTWKIVAFTATSVLLVLLLVILARMFQTKFKAHFPPRGPPRSSSSDPDFVWD 
GVPVMLPSYDEAVSGGLSALGPGYMASVGQGCPLPVDDQSPPAYPGSGDTDTGPGESETCDS 
VSGSSELLQSLYSPPRCQESTHPASDNPiDIIASTAEEVASTSPGIHHAHWVLFLRN 

Signal sequence: 

amino acids 1-41 

Trsuismembrane domain: 

amino acids 325-344 

N-glycosylation site. 

amino acids 104-108, 134-138, 192-196 
Casein kinase II phosphorylation site* 

amino acids 8-12, 146-150, 252-256, 270-274, 313-317, 362-366, 
364-368, 380-384, 467-471, 468-472 

N-myristoylation site* 

amino acids 4-10, 61-67, 169-175, 203-209, 387-393, 418-424, 
478-484 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 3 94-405 
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FIGURE 49 

CCCACGCGTCCGCTCCGCGCCCTCCCCCCCGCCTCCCGTGCGGTCCGTCGGTGGCCTAGAGA 

TGCTGCTGCCGCGGTTGCAGTTGTCGCGCACGCCTCTGCCCGCCAGCCCGCTCCACCGCCGT 

AGCGCCCGAGTGTCGGGGGGCGCACCCGAGTCGGGCCATfiAGGCCGGGAACCGCGCTACAGG 

CCGTGCTGCTGGCCGTGCTGCTGGTGGGGCTGCGGGCCGCGACGGGTCGCCTGCTGAGTGCC 

TCGGATTTGGACCTCAGAGGAGGGCAGCCAGTCTGCCGGGGAGGGACACAGAGGCCTTGTTA 

TAAAGTCATTTACTTCCATGATACTTCTCGAAGACTGAACTTTGAGGAAGCCAAAGAAGCCT 

GCAGGAGGGATGGAGGCCAGCTAGTCAGCATCGAGTCTGAAGATGAACAGAAACTGATAGAA 

AAGTTCATTGAAAACCTCTTGCCATCTGATGGTGACTTCTGGATTGGGCTCAGGAGGCGTGA 

GGAGAAACAAAGCAATAGCACAGCCTGCCAGGACCTTTATGCTTGGACTGATGGCAGCATAT 

CACAATTTAGGAACTGGTATGTGGATGAGCCGTCCTGCGGCAGCGAGGTCTGCGTGGTCATG 

TACCATCAGCCATCGGCACCCGCTGGCATCGGAGGCCCCTACATGTTCCAGTGGAATGATGA 

CCGGTGCAACATGAAGAACAATTTCATTTGCAAATATTCTGATGAGAAACCAGCAGTTCCTT 

CTAGAGAAGCTGAAGGTGAGGAAACAGAGCTGACAACACCTGTACTTCCAGAAGAAACACAG 

GAAGAAGATGCCAAAAAAACATTTAAAGAAAGTAGAGAAGCTGCCTTGAATCTGGCCTACAT 

CCTAATCCCCAGCATTCCCCTTCTCCTCCTCCTTGTGGTCACCACAGTTGTATGTTGGGTTT 

GGATCTGTAGAAAAAGAAAACGGGAGCAGCCAGACCCTAGCACAAAGAAGCAACACACCATC 

TGGCCCTCTCCTCACCAGGGAAACAGCCCGGACCTAGAGGTCTACAATGTCATAAGAAAACA 

AAGCGAAGCTGACTTAGCTGAGACCCGGCCAGACCTGAAGAATATTTCATTCCGAGTGTGTT 

CGGGAGAAGCCACTCCCGATGACATGTCTTGTGACTATGACAACATGGCTGTGAACCCATCA 

GAAAGTGGGTTTGTGACTCTGGTGAGCGTGGAGAGTGGATTTGTGACCAATGACATTTATGA 

GTTCTCCCCAGACCAAATGGGGAGGAGTAAGGAGTCTGGATGGGTGGAAAATGAAATATATG 

GTTATTAGGACATATAAAAAACTGAAACTGACAACAATGGAAAAGAAATGATAAGCAAAATC 

CTCTTATTTTCTATAAGGAAAATACACAGAAGGTCTATGAACAAGCTTAGATCAGGTCCTGT 

GGATGAGCATGTGGTCCCCACGACCTCCTGTTGGACCCCCACGTTTTGGCTGTATCCTTTAT 

CCCAGCCAGTCATCCAGCTCGACCTTATGAGAAGGTACCTTGCCCAGGTCTGGCACATAGTA 

GAGTCTCAATAAATGTCACTTGGTTGGTTGTATCTAACTTTTAAGGGACAGAGCTTTACCTG 

GCAGTGATAAAGATGGGCTGTGGAGCTTGGAAAACCACCTCTGTTTTCCTTGCTCTATACAG 

CAGCACATATTATCATACAGACAGAAAATCa^GAATCITTTCAAAGCCC^ 

GTTGGCCTGTGCATCGGCAATTCTCATATCTGTTTTTTTCAAAGAATAAAATCAAATAAAGA 

GCAGGAAAAAAAAA 
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FIGURE 50 

MRPGTALQAVLLAVLLVGLRAATGRLLSASDLDLRGGQPVCRGGTQRPCYKVIYFHDTSRRL 
NFEEAKEACRRDGGQLVSIESEDEQKLIEKFIENLLPSDGDFWIGLRRREEKQSNSTACQDL 
YAWTDGSISQFRNWYVDEPSCGSEVCVVMYHQPSAPAGIGGPYMFQWNDDRCNMKNNFICKY 
SDEKPAVPSREAEGEETELTTPVLPEETQEEDAKKTFKESREAALNLAYI LI PS I PLLLLLV 
VTTWCWVWICRKRKREQPDPSTKKQHTIWPSPHQGNSPDLEVYNVIRKQSEADLAETRPDL 
KNISFRVCSGEATPDDMSCDYDNMAVNPSESGFVTLVSVESGFVTNDIYEFSPDQMGRSKES 
GWVENEIYGY 

Signal sequence: 

amino acids 1-21 

Transmembrane domain: 

amino acids 235-254 

N-glycosylation site. 

amino acids 117-121, 312-316 

cAMP- and cGMP- dependent protein kinase phosphorylation site* 

amino acids 296-300 

Casein kinase II phosphorylation site. 

amino acids 28-32, 30-34, 83-87, 100-104, 214-218, 222-226, 
299-303, 306-310, 323-327 

N-myristoylation site. 

amino acids 18-24, 37-43, 76-82, 146-152 
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FIGURE 51 

GGGGTCTCCCTCAGGGCCGGGAGGCACAGCGGTCCCTGCTTGCTGAAGGGCTGGATGTACGC 

ATCCGCAGGTTCCCGCGGACTTGGGGGCGCCCGCTGAGCCCCGGCGCCCGCAGAAGACTTGT 

GTTTGCCTCCTGCAGCCTCAACCCGGAGGGCAGCGAGGGCCTACCACCAT6ATCACTGGTGT 

GTTCAGCATGCGCTTGTGGACCCCAGTGGGCGTCCTGACCTCGCTGGCGTACTGCCTGCACC 

AGCGGCGGGTGGCCCTGGCCGAGCTGCAGGAGGCCGATGGCCAGTGTCCGGTCGACCGCAGC 

CTGCTGAAGTTGAAAATGGTGCAGGTCGTGTTTCGACACGGGGCTCGGAGTCCTCTCAAGCC 

GCTCCCGCTGGAGGAGCAGGTAGAGTGGAACCCCCAGCTATTAGAGGTCCCACCCCAAACTC 

AGTTTGATTACACAGTCACCAATCTAGCTGGTGGTCCGAAACCATATTCTCCTTACGACTCT 

CAATACCATGAGACCACCCTGAAGGGGGGCATGTTTGCTGGGCAGCTGACCAAGGTGGGCAT 

GCAGCAAATGTTTGCCTTGGGAGAGAGACTGAGGAAGAACTATGTGGAAGACATTCCCTTTC 

TTTCACCAACCTTCAACCCACAGGAGGTCTTTATTCGTTCCACTAACATTTTTCGGAATCTG 

GAGTCCACCCGTTGTTTGCTGGCTGGGCTTTTCCAGTGTCAGAAAGAAGGACCCATCATCAT 

CCACACTGATGAAGCAGATTCAGAAGTCTTGTATCCCAACTACCAAAGCTGCTGGAGCCTGA 

GGCAGAGAACCAGAGGCCGGAGGCAGACTGCCTCTTTACAGCCAGGAATCTCAGAGGATTTG 

AAAAAGGTGAAGGACAGGATGGGCATTGACAGTAGTGATAAAGTGGACTTCTTCATCCTCCT 

GGACAACGTGGCTGCCGAGCAGGCACACAACCTCCCAAGCTGCCCCATGCTGAAGAGATTTG 

CACGGATGATCGAACAGAGAGCTGTGGACACATCCTTGTACATACTGCCCAAGGAAGACAGG 

GAAAGTCTTCAGATGGCAGTAGGCCCATTCCTCCACATCCTAGAGAGCAACCTGCTGAAAGC 

CATGGACTCTGCCACTGCCCCCGACAAGATCAGAAAGCTGTATCTCTATGCGGCTCATGATG 

TGACCTTCATACCGCTCTTAATGACCCTGGGGATTTTTGACCACAAATGGCCACCGTTTGCT 

GTTGACCTGACCATGGAACTTTACCAGCACCTGGAATCTAAGGAGTGGTTTGTGCAGCTCTA 

TTACCACGGGAAGGAGCAGGTGCCGAGAGGTTGCCCTGATGGGCTCTGCCCGCTGGACATGT 

TCTTGAATGCCATGTCAGTTTATACCTTAAGCCCAGAAAAATACCATGCACTCTGCTCTCAA 

ACTCAGGTGATGGAAGTTGGAAATGAAGAGTAACTGATTTATAAAAGCAGGATGTGTTGATT 

TTAAAATAAAGTGCCTTTATACAATG 
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FIGURE 52 

MITGVFSMRLWTPVGVLTSLAYCLHQRRVALAELQEADGQCPVDRSLLKLKMVQWFRHGAR 
SPLKPLPLEEQVEWNPQLLEVPPQTQFDYTVTNLAGGPKPYSPYDSQYHETTLKGGMFAGQL 
TKVGMQQMFALGERLRKNYVEDIPFLSPTFNPQEVFIRSTNIFRNLESTRCLLAGLFQCQKE 
GPI I IHTDEADSEVLYPNYQSCWSLRQRTRGRRQTASLQPGISEDLKKVKDRMGIDSSDKVD 
FFILLDWAAEQAHNLPSCPMLKRFARMIEQRAVDTSLYILPKEDRESLQMAVGPFLHILES 
NLLKAMDS ATAPDKI RKLYLYAAHDVTF I PLLMTLG I FDHKWPPFAVDLTMELYQHLESKEW 
FVQLYYHGKEQVPRGCPDGLCPLDMFLNAMSVYTLSPEKYHALCSQTQVMEVGNEE 

Signal sequence: 

amino acids 1-23 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 218-222 

Casein kinase II phosphorylation site. 

amino acids 87-91, 104-108, 320-324 

Tyrosine kinase phosphorylation site. 

amino acids 280-288 

N-myristoylation site. 

amino acids 15-21, 117-123, 118-124, 179-185, 240-246, 387-393 

Amidation site. 

amino acids 216-220 

Leucine zipper pattern. 

amino acids 10-32 

Histidine acid phosphatases phosphohistidine signature. 

amino acids 50-65 
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FIGURE 53 

CTCCTCTTAACATACTTGCAGCTAAAACTAAATATTGCTGCTTGGGGACCTCCTTCTAGCCT 

TAAATTTCAGCTCATCACCTTCACCTGCCTTGGTCATGGCTCTGCTATTCTCCTTGATCCTT 

GCCATTTGCACCAGACCTGGATTCCTAGCGTCTCCATCTGGAGTGCGGCTGGTGGGGGGCCT 

CCACCGCTGTGAAGGGCGGGTGGAGGTGGAACAGAAAGGCCAGTGGGGCACCGTGTGTGATG 

ACGGCTGGGACATTAAGGACGTGGCTGTGTTGTGCCGGGAGCTGGGCTGTGGAGCTGCCAGC 

GGAACCCCTAGTGGTATTTTGTATGAGCCACCAGCAGAAAAAGAGCT^AAAGGTCCTCATCCA 

ATCAGTCAGTTGCACAGGAACAGAAGATACATTGGCTCAGTGTGAGCAAGAAGAAGTTTATG 

ATTGTTCACATGATGAAGATGCTGGGGCATCGTGTGAGAACCCAGAGAGCTCTTTCTCCCCA 

GTCCCAGAGGGTGTCAGGCTGGCTGACGGCCCTGGGCATTGCAAGGGACGCGTGGAAGTGAA 

GCACCAGAACCAGTGGTATACCGTGTGCCAGACAGGCTGGAGCCTCCGGGCCGCAAAGGTGG 

TGTGCCGGCAGCTGGGATGTGGGAGGGCTGTACTGACTCAAAAACGCTGCAACAAGCATGCC 

TATGGCCGAAAACCCTITCTGGCTGAGCCAGATGTCATGCTCAGGACGAGAAGCAACCCTTCA 

GGATTGCCCTTCTGGGCCTTGGGGGAAGT^CACCTGCAACCATGATGAAGACACGTGGGTCG 

AATGTGAAGATCCCTTTGACTTGAGACTAGTAGGAGGAGACAACCTCTGCTCTGGGCGACTG 

GAGGTGCTGCACAAGGGCGTATGGGGCTCTGTCTGTGATGACAACTGGGGAGAAAAGGAGGA 

CCAGGTGGTATGCAAGCAACTGGGCTGTGGGAAGTCCCTCTCTCCCTCCTTCAGAGACCGGA 

AATGCTATGGCCCTGGGGTTGGCCGCATCTGGCTGGATAATGTTCGTTGCTCAGGGGAGGAG 

CAGTCCCTGGAGCAGTGCCAGCACAGATTTTGGGGGTTTCACGACTGCACCCACCAGGAAGA 

TGTGGCTGTCATCTGCTCAGTGTAGGTGGGCATCATCTAATCTGTTGAGTGCCTGAATAGAA 

GAAAAACACAGAAGAAGGGAGCATTTACTGTCTACATGACTGCATGGGATGAACACTGATCT 

TCTTCTGCCCTTGGACTGGGACTTATACTTGGTGCCCCTGATTCTCAGGCCTTCAGAGTTGG 

ATCAGAACTTACAACATCAGGTCTAGTTCTCAGGCCATCAGACATAGTTTGGAACTACATCA 

CCACCTTTCCTATGTCTCCACATTGCACACAGCAGATTCCCAGCCTCCATAATTGTGTGTAT 

CAACTACTTAAATACATTCTCACACACACACACACACACACACACACACACACACACACATA 

CACCATTTGTCCTGTTTCTCTGAAGAACTCTGACAAAATACAGATTTTGGTACTGAAAGAGA 

TTCTAGAGGAACGGAATTTTAAGGATAAATTTTCTGAATTGGTTATGGGGTTTCTGAAATTG 

GCTCTATAATCTAATTAGATATAAAATTCTGGTAACTTTATTTACAATAATAAAGATAGCAC 

TATGTGTTCAAA 
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FIGURE 54 

MALLFSLILAICTRPGFLASPSGVRLVGGLHRCEGRVEVEQKGQWGTVCDDGWDIKDVAVLC 
RELGCGAASGTPSGILYEPPAEKEQKVLIQSVSCTGTEDTLAQCEQEEVYDCSHDEDAGASC 
ENPESSFSPVPEGVRLADGPGHCKGRVEVKHQNQWYTVCQTGWSLRAAKWCRQLGCGRAVL 
TQKRCNKHAYGRKPIWLSQMSCSGREATLQDCPSGPWGKNTCNHDEDTWVECEDPFDLRLVG 
GDNLCSGRLEVLHKGVWGSVCDDNWGEKEDQWCKQLGCGKSLSPSFRDRKCYGPGVGRIWL 
DNVRCSGEEQSLEQCQHRFWGFHDCTHQEDVAVICSV 

Signal sequence: 

amino acids 1-15 

Casein kinase II phosphorylation site. 

amino acids 47-51, 97-101, 115-119, 209-213, 214-218, 234-238, 
267-271, 294-298, 316-320, 336-340 

N-myristoylation site. 

amino acids 29-35, 43-49, 66-72, 68-74, 72-78, 98-104, 137-143, 
180-186, 263-269, 286-292 

Amidation site. 

amino acids 196-200 

Speract receptor repeated doxoain signature. 

amino acids 29-67, 249-287 
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FIGURE 55 

ACTGCACTCGGTTCTATCGATTGAATTCCCCGGGGATCCTCTAGAGATCCCTCGACCTCGAC 
CCACGCGTCCGCGGACGCGTGGGCGGACGCGTGGGCCGGCTACCAGGAAGAGTCTGCCGAAG 
GTGAAGGCCATGGACTTCATCACCTCCACAGCCATCCTGCCCCTGCTGTTCGGCTGCCTGGG 
CGTCTTCGGCCTCTTCCGGCTGCTGCAGTGGGTGCGCGGGAAGGCCTACCTGCGGAATGCTG 
TGGTGGTGATCACAGGCGCCACCTCAGGGCTGGGCAAAGAATGTGCAAAAGTCTTCTATGCT 
GCGGGTGCTAAACTGGTGCTCTGTGGCCGGAATGGTGGGGCCCTAGAAGAGCTCATCAGAGA 
ACTTACCGCTTCTCATGCCACCAAGGTGCAGACACACAAGCCTTACTTGGTGACCTTCGACC 
TCACAGACTCTGGGGCCATAGTTGCAGCAGCAGCTGAGATCCTGCAGTGCTTTGGCTATGTC 
GACATACTTGTCAACAATGCTGGGATCAGCTACCGTGGTACCATCATGGACACCACAGTGGA 
TGTGGACAAGAGGGTCATGGAGACAAACTACTTTGGCCCAGTTGCTCTAACGAAAGCACTCC 
TGCCCTCCATGATCAAGAGGAGGCAAGGCCACATTGTCGCCATCAGCAGCATCCAGGGCAAG 
ATGAGCATTCCTTTTCGATCAGCATATGCAGCCTCCAAGCACGCAACCCAGGCTTTCTTTGA 
CTGTCTGCGTGCCGAGATGGAACAGTATGAAATTGAGGTGACCGTCATCAGCCCCGGCTACA 
TCCACACCAACCTCTCTGTAAATGCCATCACCGCGGATGGATCTAGGTATGGAGTTATGGAC 
ACCACCACAGCCCAGGGCCGAAGCCCTGTGGAGGTGGCCCAGGATGTTCTTGCTGCTGTGGG 
GAAGAAGAAGAAAGATGTGATCCTGGCTGACTTACTGCCTTCCTTGGCTGTTTATCTTCGAA 
CTCTGGCTCCTGGGCTCTTCTTCAGCCTCATGGCCTCCAGGGCCAGAAAAGAGCGGAAATCC 
AAGAACTCCTAGTACTCTGACCAGCCAGGGCCAGGGCAGAGAAGCAGCACTCTTAGGCTTGC 
TTACTCTACAAGGGACAGTTGCATTTGTTGAGACTTTAATGGAGATTTGTCTCACAAGTGGG 
AAAGACTGAAGAAACACATCTCGTGCAGATCTGCTGGCAGAGGACAATCAAAAACGACAACA 
AGCTTCTTCCCAGGGTGAGGGGAAACACTTAAGGAATAAATATGGAGCTGGGGTTTAACACT 
AAAAACTAGAAATAAACATCTCAAACAGTAAAAAAAAAAAAAAAGGGCGGCCGCGACTCTAG 
AGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACTTGTTTATTGCAGCTTATAATGGTTAC 
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FIGURE 

MDFITSTAILPLLFGCLGVFGLFRLLQWVRGKAYLRNAWVITGATSGLGKECAKVFYAAGA 

KLVLCGRNGGALEELIRELTASHATKVQTHKPYLVTFDLTDSGAIVAAAAEILQCFGYVDIL 

VNNAGISYRGTIMDTTVDVDKRVMETNYFGPVALTKALLPSMIKRRQGHIVAISSIQGKMSI 

PFRSAYAASIQIATQAFFDCLRAEMEQYEIEVTVISPGYIHTNLSVNAITADGSRYGVM^^ 

AQGRSPVEVAQDVIJyVVGKKKKDVIIADLLPSlAVYLRTLAPGLFFSLMASR^ 

Signal sequence: 

amino acids 1-21 

Transmembrane domain: 

amino acids 104-120, 278-292 

N-glycosylation site, 

amino acids 228-232 

Glycosaminoglycan attachment site. 

amino acids 47-51 

Casein kinase II phosphorylation site. 

amino acids 135-139, 139-143, 253-257 

Tyrosine kinase phosphorylation site. 

amino acids 145-153, 146-153 

N-myristoylation site. 

amino acids 44-50, 105-111, 238-244, 242-248, 291-297 

Amidation site. 

amino acids 265-269 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 6-17 
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FIGURE 57 

CCCACGCGTCCGCTGGTGTTAGATCGAGCAACCCTCTAAAAGCAGTTTAGAGTGGTAAAAAA 

AAAAAAAAACACACCAAACGCTCGCAGCCACAAAAGGGAT6AAATTTCTTCTGGACATCCTC 

CTGCTTCTCCCGTTACTGATCGTCTGCTCCCTAGAGTCCTTCGTGAAGCTTTTTATTCCTAA 

GAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTACAGGAGCTGGGCATGGAATTGGGA 

GACTGACTGCCTATGAATTTGCTAAACTTAAAAGCAAGCTGGTTCTCTGGGATATAAATAAG 

CATGGACTGGAGGAAACAGCTGCCAAATGCAAGGGACTGGGTGCCAAGGTTCATACCTTTGT 

GGTAGACTGCAGCAACCGAGAAGATATTTACAGCTCTGCAAAGAAGGTGAAGGCAGAAATTG 

GAGATGTTAGTATTTTAGTAAATAATGCTGGTGTAGTCTATACATCAGATTTGTTTGCTACA 

CAAGATCCTCAGATTGAAAAGACTTTTGAAGTTAATGTACTTGCACATTTCTGGACTACAAA 

GGCATTTCTTCCTGCAATGACGAAGAATAACCATGGCCATATTGTCACTGTGGCTTCGGCAG 

CTGGACATGTCTCGGTCCCCTTCTTACTGGCTTACTGTTCAAGCAAGTTTGCTGCTGTTGGA 

TTTCATAAAACTTTGACAGATGAACTGGCTGCCTTACAAATAACTGGAGTCAAAACAACATG 

TCTGTGTCCTAATTTCGTAAACACTGGCTTCATCAAAAATCCAAGTACAAGTTTGGGACCCA 

CTCTGGAACCTGAGGAAGTGGTAAACAGGCTGATGCATGGGATTCTGACTGAGCAGAAGATG 

ATTTTTATTCCATCTTCTATAGCrTTTTTAACAACATTGGAAAGGATCCTTCCTGAGCGTTT 

CCTGGCAGTTTTAAAACGAAAAATCAGTGTTAAGTTTGATGCAGTTATTGGATATAAAATGA 

AAGCGCAATXAGCACCTAGTTTTCTGAAAACTGATTTACCAGGTTTAGGTTGATGTCATCTA 

ATAGTGCCAGAATTTTAATGTTTGAACTTCTGTTTTTTCTAATTATCCCCATTTCTTCAATA 

TCATTTTTGAGGCTTTGGCAGTCTTCATTTACTACCACTTGTTCTTTAGCCAAAAGCTGATT 

ACATATGATATAAACAGAGAAATACCTTTAGAGGTGACTTTAAGGAAAATGAAGAAAAAGAA 

CCAAAATGACTTTATTAAAATAATTTCCAAGATTATTTGTGGCTCACCTGAAGGCTTTGCAA 

AATTTGTACCATAACCGTTTATTTAACATATATTTTTATTTTTGATTGCACTTAAATTTTGT 

ATAATTTGTGTTTCTTTTTCTGTTCTACATAAAATCAGAAACTTCAAGCTCTGTAAATAAAA 

TGAAGGACTATATCTAGTGGTATTTCACAATGAATATCATGAACTCTCAATGGGTAGGTTTC 

ATCCTACCCATTGCCACTCTGTTTCCTGAGAGATACCTCACATTCCAATGCCAAACATTTCT 

GCACAGGGAAGCTAGAGGTGGATACACGTGTTGCAAGTATAAAAGCATCACTGGGATTTAAG 

GAGAATTGAGAGAATGTACCCACAAATGGCAGCAATAATAAATGGATCACACTTAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 58 

MKFLLDILLLLPLLIVCSLESFVKLFIPKRRKSVTGEIVLITGAGHGIGRLTAYEFAKLKSK 
LVLWDINKHGLEETAAKCKGLGAKVHTF WDCSNREDI YS SAKKVKAE IGDVS I LVNNAGW 
YTSDLFATQDPQIEKTFEVNVLAHFWTTKAFLPAMTKNNHGHIVTVASAAGHVSVPFLLAYC 
SSKFAAVGFHKTLTDELAALQITGVKTTCLCPNFVNTGFIKNPSTSLGPTLEPEEWNRLMH 
GILTEQKMIFIPSSIAFLTTLERILPERFLAVLKRKISVKFDAVIGYKMKAQ 

Signal sequence: 
amino acids 1-19 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 30-34, 283-287 

Casein kinase II phosphorylation site, 
amino acids 52-56, 95-99, 198-202, 267-271 

N-myristoylation site. 

amino acids 43-49, 72-78, 122-128, 210-216 
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FIGURE 59 

CCCACGCGTCCGCGGACGCGTGGGTCGACTAGTTCTAGATCGCGAGCGGCCGCCCGCGGCTC 

AGGGAGGAGCACCGACTGCGCCGCACCCTGAGAGATGGTTGGTGCCATGTGGAAGGTGATTG 

TTTCGCTGGTCCTGTTGATGCCTGGCCCCTGTGATGGGCTGTTTCGCTCCCTATACAGAAGT 

GTTTCCATGCCACCTAAGGGAGACTCAGGACAGCCATTATTTCTCACCCCTTACATTGAAGC 

TGGGAAGATCCAAAAAGGAAGAGAATTGAGTTTGGTCGGCCCTTTCCCAGGACTGAACATGA 

AGAGTTATGCCGGCTTCCTCACCGTGAATAAGACTTACAACAGCAACCTCTTCTTCTGGTTC 

TTCCCAGCTCAGATACAGCCAGAAGATGCCCCAGTAGTTCTCTGGCTACAGGGTGGGCCGGG 

AGGTTCATCCATGTTTGGACTCTTTGTGGAACATGGGCCTTATGTTGTCACAAGTAACATGA 

CCTTGCGTGACAGAGACTTCCCCTGGACCACAACGCTCTCCATGCTTTACATTGACAATCCA 

GTGGGCACAGGCTTCAGTTTTACTGATGATACCCACGGATATGCAGTCAATGAGGACGATGT 

AGCACGGGATTTATACAGTGCACTAATTCAGTTTTTCCAGATATTTCCTGAATATAAAAATA 

ATGACTTTTATGTCACTGGGGAGTCTTATGCAGGGAAATATGTGCCAGCCATTGCACACCTC 

ATCCATTCCCTCAACCCTGTGAGAGAGGTGAAGATCAACCTGAACGGAATTGCTATTGGAGA 

TGGATATTCTGATCCCGAATCAATTATAGGGGGCTATGCAGAATTCCTGTACCAAATTGGCT 

TGTTGGATGAGAAGCAAAAAAAGTACTTCCAGAAGCAGTGCCATGAATGCATAGAACACATC 

AGGAAGCAGAACTGGTTTGAGGCCTTTGAAATACTGGATAAACTACTAGATGGCGACTTAAC 

AAGTGATCCTTCTTACTTCCAGAATGTTACAGGATGTAGTAATTACTATAACTTTTTGCGGT 

GCACGGAACCTGAGGATCAGCTTTACTATGTGAAATTTTTGTCACTCCCAGAGGTGAGACAA 

GCCATCCACGTGGGGAATCAGACTTTTAATGATGGAACTATAGTTGAAAAGTACTTGCGAGA 

AGATACAGTACAGTCAGTTAAGCCATGGTTAACTGAAATCATGAATAATTATAAGGTTCTGA 

TCTACAATGGCCAACTGGACATCATCGTGGCAGCTGCCCTGACAGAGCGCTCCTTGATGGGC 

ATGGACTGGAAAGGATCCCAGGAATACAAGAAGGCAGAAAAAAAAGTTTGGAAGATCTTTAA 

ATCTGACAGTGAAGTGGCTGGTTACATCCGGCAAGCGGGTGACTTCCATCAGGTAATTATTC 

GAGGTGGAGGACATATTTTACCCTATGACCAGCCTCTGAGAGCTTTTGACATGATTAATCGA 

TTCATTTATGGAAAAGGATGGGATCCTTATGTTGGATAAACTACCTTCCCAAAAGAGAACAT 

CAGAGGTTTTCATTGCTGT^AAAGAAAATCGTAAAAACAGAAAATGTCATAGGAATAAAAAAA 

TTATCTTTTCATATCTGCAAGATTTTTTTCATCAATAAAAATTATCCTTGAAACAAGTGAGC 

TTTTGTTTTTGGGGGGAGATGTTTACTACAAAATTAACATGAGTACATGAGTAAGAATTACA 

TTATTTAACTTAAAGGATGAAAGGTATGGATGATGTGACACTGAGACAAGATGTATAAATGA 

AATTTTAGGGTCTTGAATAGGAAGTTTTAATTTCTTCTAAGAGTAAGTGAAAAGTGCAGTTG 

TAACAAACAAAGCTGTAACATCTTTTTCTGCCAATAACAGAAGTTTGGCATGCCGTGAAGGT 

GTTTGGAAATATTATTGGATAAGAATAGCTCAATTATCCCAAATAAATGGATGAAGCTATAA 

TAGTTTTGGGGAAAAGATTCTCAAATGTATAAAGTCTTAGAACAAAAGAATTCTTTGAAATA 

AAAATATTATATATAAAAGTAAAAAAAAAA 
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FIGURE 60 

MVGAMWKVIVSLVLLMPGPCDGLFRSLYRSVSMPPKGDSGQPLFLTPYIEAGKIQKGRELSL 
VGPFPGLl^KSYAGFLTVNKTYNSNLFFWFFPAQIQPEDAPVVLWLQGGPGGSSMFGLFVEH 
GPYWTSNMTLRDRDFPWTTTLSMLYIDNPVGTGFSFTDDTHGYAVNEDDVARDLYSALIQF 
FQIFPEYKNNDFYVTGESYAGKYVPAIAHLIHSLNPVREVKINLNGIAIGDGYSDPESIIGG 
YAEFLYQIGLLDEKQKKYFQKQCHECIEHIRKQNWFEAFEILDKLLDGDLTSDPSYFQNVTG 
CSNYYNFLRCTEPEDQLYYVKFLSLPEVRQAIHVGNQTFNDGTIVEKYLREDTVQSVKPWLT 
E I MNNYKVL I YNGQLD 1 1 VAAALTERSLMGMDWKGSQEYKKAEKKVWKI FKSDS E VAG Y I RQ 
AGDFHQVI IRGGGHI LPYDQPLRAFDMINRF I YGKGWDPYVG 

Signal sequence: 

amino acids 1-22 

N-glycosylation site. 

amino acids 81-85, 132-136, 307-311, 346-350 
Casein kinase II phosphorylation site. 

amino acids 134-138, 160-164, 240-244, 321-325, 334-338, 348-352, 
353-357, 424-428 

Tyrosine kinase phosphorylation site. 

amino acids 423-432 

N-myristoylation site, 

amino acids 22-28, 110-116, 156-162, 232-238 

Serine carboxypeptidases, serine active site. 

amino acids 200-208 

Crystallins beta and gamma 'Greek key* motif signature. 

amino acids 375-391 
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FIGURE 61 

cgagggcttttccggctccggaatggcacatgtgggaatcccagtcttgttggctacaacat 

ttttccctttcctaacaagttctaacagctgttctaacagctagtgatcaggggttcttctt 

gctggagaagaaagggctgagggcagagcagggcactctcactcagggtgaccagctccttg 

cctctctgtggataacagagcatgagaaagtgaagagatgcagcggagtgaggtgatggaag 

tctaaaataggaaggaattttgtgtgcaatatcagactctgggagcagttgacctggagagc 

ctgggggagggcctgcctaacaagctttcaaaaaacaggagcgacttccactgggctgggat 

aagacgtgccggtaggatagggaagactgggtttagtcctaatatcaaattgactggctggg 

tgaacttcaacagccttttaacctctctgggagatgaaaacgatggcttaaggggccagaaa 

tagagatgctttgtaaaataaaattttaaaaaaagcaagtattttatagcataaaggctaga 

gaccaaaatagataacaggattccctgaacattcctaagagggagaaagtatgttaaaaata 

gaaaaaccaaaatgcagaaggaggagactcacagagctaaaccaggatggggaccctgggtc 

aggccagcctctttgctcctcccggaaattatttttggtctgaccactctgccttgtgtttt 

gcagaatcatgtgagggccaaccggggaaggtggagcagatgagcacacacaggagccgtct 

cctcaccgccgcccctctcagcatggaacagaggcagccctggccccgggccctggaggtgg 

acagccgctctgtggtcctgctctcagtggtctgggtgctgctggcccccccagcagccggc 

atgcctcagttcagcaccttccactctgagaatcgtgactggaccttcaaccacttgaccgt 

ccaccaagggacgggggccgtctatgtgggggccatcaaccgggtctataagctgacaggca: 

acctgaccatccaggtggctcataagacagggccagaagaggacaacaagtctcgttacccg 

cccctcatcgtgcagccctgcagcgaagtgctcaccctcaccaacaatgtcaacaagctgct 

catcattgactactctgagaaccgcctgctggcctgtgggagcctctaccagggggtctgca 

agctgctgcggctggatgacctcttcatcctggtggagccatcccacaagaaggagcactac 

ctgtccagtgtcaacaagacgggcaccatgtacggggtgattgtgcgctctgagggtgagga 

tggcaagctcttcatcggcacggctgtggatgggaagcaggattacttcccgaccctgtcca 

gccggaagctgccccgagaccctgagtcctcagccatgctcgactatgagctacacagcgat 

tttgtctcctctctcatcaagatcccttcagacaccctggccctggtctcccactttgacat 

cttctacatctacggctttgctagtgggggctttgtctactttctcactgtccagcccgaga 

cccctgagggtgtggccatcaactccgctggagacctcttctacacctcacgcatcgtgcgg 

CTCTGCAAGGATGACCCCAAGTTCCACTCATACGTGTCCCTGCCCTTCGGCTGCACCCGGGC 

cggggtggaataccgcctcctgcaggctgcttacctggccaagcctggggactcactggccc 
aggccttcaatatcaccagccaggacgatgtactctttgccatcttctccaaagggcagaag 
cagtatcaccacccgcccgatgactctgccctgtgtgccttccctatccgggccatcaactt 
gcagatcaaggagcgcctgcagtcctgctaccagggcgagggcaacctggagctcaactggc 
tgctggggaaggacgtccagtgcacgaaggcgcctgtccccatcgatgataacttctgtgga 
ctggacatcaaccagcccctgggaggctcaactccagtggagggcctgaccctgtacaccac 
cagcagggaccgcatgacctctgtggcctcctacgtttacaacggctacagcgtggtttttg 
tggggactaagagtggcaagctgaaaaaggtaagagtctatgagttcagatgctccaatgcc 
attcacctcctcagcaaagagtccctcttggaaggtagctattggtggagatttaactatag 
gcaactttattttcttggggaacaaaggtgaaatggggaggtaagaaggggttaattttgtg 
acttagcttctagctacttcctccagccatcagtcattgggtatgtaaggaatgcaagcgta 
tttcaatatttcccaaactttaagaat^^aactttaagaaggtacatctgcaaaagcaaa 
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FIGURE 62 

MGTLGQASLFAPPGNYFWSDHSALCFAESCEGQPGKVEQMSTHRSRLLTAAPLSMEQRQPWP 
RALEVDSRSWLLSVVWVLLAPPAAGMPQFSTFHSENRDWTFNHLTVHQGTGAVYVGAINRV 
YKLTGNLTIQVAHKTGPEEDNKSRYPPLIVQPCSEVLTLTNNVNKLLIIDYSENRLLACGSL 
YQGVCKLLRLDDLFILVEPSHKKEHYLSSVNKTGTMYGVIVRSEGEDGKLFIGTAVDGKQDY 
FPTLSSRKLPRDPESSAMLDYELHSDFVSSLIKIPSDTLALVSHFDIFYIYGFASGGFVYFL 
TVQPETPEGVAINSAGDLFYTSRIVRLCKDDPKFHSYVSLPFGCTRAGVEYRLLQAAYLAKP 
GDSLAQAFNITSQDDVLFAIFSKGQKQYHHPPDDSALCAFPIRAINLQIKERLQSCYQGEGN 
LELNWLLGKDVQCTKAPVPIDDNFCGLDINQPLGGSTPVEGLTLYTTSRDRMTSVASYVYNG 
YSWFVGTKSGKLKKVRVYEFRCSNAIHLLSKESLLEGSYWWRFNYRQLYFLGEQR 

Signal sequence: 

amino acids 1-32 

Transmembrane domain: 

amino acids 71-87 

N-glycosylation site. 

amino acids 130-134, 145-149, 217-221, 381-385 
Casein kinase II phosphorylation site, 

amino acids 139-143, 229-233, 240-244, 291-295, 324-328, 383-387, 
384-388, 471-475, 481-485, 530-534 

N-myristoylation site, 

amino acids 220-226, 319-325, 353-359, 460-466, 503-509 
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FTftlJRE 63 

AGGCTCCCGCGCGCGGCTGAGTGCGGACTGGAGTGGGAACCCGGGTCCCCGCGCTTAGAGAACACGCGM^^ 

CGTGGAGCCTCCGGCGGAGGCCGGCCCGCACGCTGGGACTCCTGCTGCTGGTCGTCTTGGGCT^^ 

GCAGGCTGGACTGGAGCACCCTGGTCCCTCTGCGGCTCCGCCATCGACAGCTGGGGCTGCAGGCCA^^^^ 

ACTTCATGCTGGAGGATTCCACCTTCTGGATCTTCGGGGGCTCCATCCACTATTTCCGTGTGCCCAGG^^^ 

GGAGGGACCGCCTGCTGAAGATGAAGGCCTGTGGCTTGAACACCCTCACCACCTATGTTC^^^^ 

AGCCAGAAAGAGGCAAATTTGACTTCrCTGGGAACCTGGACCTGGAGGCCTTCGTCCTGATGGCCGCAGAG^^^ 

GGCTGTGGGTGATTCTGCGTCCAGGCCCCTACATCTGCAGTGAGATGGACCrCGGGGGCTTGCCCfl^CTG^^^^ 

TCCAAGACCCTGGCATGAGGCTGAGGACAACTTACAAGGGCTTCACCGAAGCAGTGGACCTTTATTTTGACCACC 

TGATGTCCAGGGTGGTGCCACTCCAGTACAAGCGTGGGGGACCTATCATTGCCGTGCAGGTGGAGAATGAATATC 

GTTCCTATAATAAAGACCCCGCATACATGCCCTACGTCAAGAAGGCACTGGAGGACCGTGGCATTGTGGAACTO 

?CC?LcTTCAGACAACAAGGATGGGCTGAGCAAGGGGATTGTCCAGGGAGTCTTG^^^^^ 
cScACACGAGCTGCAGCTACTGACCACCTTTCTCTTCAACGTCCAGGGGACTCAGCCCAAGATGGTGATGGAGT 

StLvcggggtggtttgactcgtggggaggccctcacaatatcttggattcttctgaggttttgaaaaccqt^ 
ctSattgtggacgccggctcctccatcaacctctacatgttccacggaggcaccaactttggcttcat^ 

GAGCCATGCACTTCCATGACTACAAGTCAGAtGTCACCAGCTATGACTATGATGCTGTGCTGACAGAAGCCGGCG 

StSSSccaagtacatgaagcttcgagacttcttcggctccatctcaggcatccct^^^^ 

ACCTTCTTCCCAAGATGCCGTATGAGCCCTTAACGCCAGTCTTGTACCTGTCTCTGTGGGACGCCCTCAAGTACC 

TGGGGGAGCCAATCAAGTCTGAAAAGCCCATCAACATGGAGAACCTGCCAGTCAATGGGGGAAATGGACAG^ 

TCGGGTACATTCTCTATCAGACCAGCATCACCTCGTCTGGCATCCTCAGTGGCCACGTGCATGATCGGGGGCAGG 

tgtttgtgaacacagtatccataggattcttcgactacaagacaacgaagattgctgtccccctgatccagggtt 

ACACCGTGCTGAGGATCTTGGTGGAGAATCGTGGGCGAGTCAACTATGGGGAGAATATTGATGACCAGCGCAAAG 

gcttaattggaaatctctatctgaatgattcacccctgaaaaacttcagaatctatagcctggatatgaagaaga 

GCrrCTTTCAGAGGTTCGGCCTGGACAAATGGNGTTCCCTCCCAGAAACACCCACATTACCTGC^^ 

gtagcttgtccatcagctccacgccttgtqacacctttctgaagctggagggctgggagaagggggttgtattca 

TCAATGGCCAGAACCTTGGACGTTACTGGAACATTGGACCCCa^GAAGACXSCTTTACCTCCCAGGTCCC^ 

gcagcggaatcaaccaggtcatcgtttttgaggagacgatggcgggccctgcattacagttcacggaaacccccc 

ACCTGGGCAGGAACCAGTACATTAAGTGAGCGGTGGCACCCCCTCCTGCTGGTGCCAGTGGGAGACTGCCGCCT^ 

CTCTTGACCTGAAGCCTGGTGGCTGCTGCCCCACCCCTCACTGCAAAAGCATCTCCTTAAGTAGCAACCTC^^^ 

ACTGGGGGCTACAGTCTGCCCCTGTCTCAGCTCAAAACCCTAAGCCTGCAGGGAAAGGTGGGATGGCTCTGGGCC 

^SS^tSLtgatggctttcctacagccctgctcttgtgccgaggcto^^ 

AGCTAATCAGATCGCCCAGCCTTTGGCCCTCAGAAAAAGTGCTGAAACGTGCCCTTGCACCGGACGTCACAGCCC 

tgSagcatctgctggactcaggcgtcctctttgctggttcctgggaggcttggccacatccctc^^^ 

TTTATCCCCGAAATCCTGGGTGTGTCACCAGTGTAGAGGGTGGGGAAGGGGTGTCTCACCTGAGCTGACTTTGTT 
CTTCCTTCACAACCTTCTGAGCCTTCTTTGGGATTCTGGAAGGAACTCGGCGTGAGAAACATGTGACTTCCCCTT 
TCCCTTCCCACTCGCTGCTTCCCACAGGGTGACAGGCTG6GCTCGAGAAACAGAAATCCTCACCCTGCGTCTTCC 
CAAGTTAGCAGGTGTCTCTGGTGTTCAGTGAGGAGGACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCA 
CATCCAGGGAGGAGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCy^TGGCCCATGTCTGCACATrc 
AGGGAGGAGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGA 
GGAGGACAGAAGGCCCAGCTCACATGTGAGTCCTGGCAGAAGCCATGGCCCATGTCTGCACATCCAGGGAGGAGG 
ACAGAAGGCCCAGCTCAGTGGCCCCCGCTCCCCACCCCCCACGCCCGAACAGCAGGGGCAGAGCAGCCCTCCTTC 
GAAGTGTGTCCAAGTCCGCATTTGAGCCTTGTTCTGGGGCCCAGCCCAACACCTGQCTTQGGCTCACTGTCC^^^ 

GTTGCAGTATiAGCTATAACCTTGAATCACAA 
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FIGURE 64 

MTTWSLRRRPARTLGLLLLWLGFLVLRRLDWSTLVPLRLRHRQLGLQAKGWNFMLEDSTFW 

IFGGSIHYFRVPREYWRDRLLKMKACGLNTLTTYVPWNLHEPERGKFDFSGNLDLEAFVLMA 

AEIGLWVILRPGPYICSEMDLGGLPSWLLQDPGMRLRTTYKGFTEAVDLYFDHLMSRWPLQ 

YKRGGPIIAVQVENEYGSYNKDPAYMPYVKKALEDRGIVELLLTSDNKDGLSKGIVQGVLAT 

INLQSTHELQLLTTFLFNVQGTQPKMVMEYWTGWFDSWGGPHNILDSSEVLKTVSAIVDAGS 

SINLYMFHGGTNFGFMNGAMHFHDYKSDVTSYDYDAVLTEAGDYTAKYMKLRDFFGSISGIP 

LPPPPDLLPKMPYEPLTPVLYLSLWDALKYLGEPIKSEKPINMENLPVNGGNGQSFGYILYE 

TSITSSGILSGHVHDRGQVFVNTVSIGFLDYKTTKIAVPLIQGYTVLRILVENRGRVNYGEN 

IDDQRKGLIGNLYLNDSPLKNFRIYSLDMKKSFFQRFGLDKWXSLPETPTLPAFFLGSLSIS 

STPCDTFLKLEGWEKGWFINGQNLGRYWNIGPQKTLYLPGPWLSSGINQVIVFEETMAGPA 
LQFTETPHLGRNQYIK 

Signal sequence: 

amino acids 1-27 

Casein kinase XI phosphorylation site. 

amino acids 141-118, 253-257, 340-344, 395-399, 540-544, 560-564 
N-myristoylation site. 

amino acids 146-152, 236-242, 240-246, 244-250, 287-293, 309-315,- 
320-326, 366-372, 423-429, 425-431, 441-447, 503-509, 580-586 
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FTGTIRE 65 

GGGGACGCGGAGCTGAGAGGCTCCGGGCTAGCTAGGTGTAGGGGTGGACGGGTCCCAGGACC 

CTGGTGAGGGTTCTCTACTTGGCCTTCGGTGGGGGTCAAGACGCAGGCACCTACGCCAAAGG 

GGAGCAAAGCCGGGCTCGGCCCGAGGCCCCCAGGACCTCCATCTCCCAATGTTGGAGGAATC 

CGACACGTGACGGTCTGTCCGCCGTCTCAGACTAGAGGAGCGCTGTAAACGCC&2GGCTCCC 

AAGAAGCTGTCCTGCCTTCGTTCCCTGCTGCTGCCGCTCAGCCTGACGCTACTGCTGCCCCA 

GGCAGACACTCGGTCGTTCGTAGTGGATAGGGGTCATGACCGGTTTCTCCTAGACGGGGCCC 

CGTTCCGCTATGTGTCTGGCAGCCTGCACTACTTTCGGGTACCGCGGGTGCTTTGGGCCGAC 

CGGCTTTTGAAGATGCGATGGAGCGGCCTCAACGCCATACAGTTTTATGTGCCCTGGAACTA 

CCACGAGCCACAGCCTGGGGTCTATT^CTTTAATGGCAGCCGGGACCTCATTGCCTTTCTGA 

ATGAGGCAGCTCTAGCGAACCTGTTGGTCATACTGAGACCAGGACCTTACATCTGTGCAGAG 

TGGGAGATGGGGGGTCTCCCATCCTGGTTGCTTCGAAAACCTGAAATTCATCTAAGAACCTC 

AGATCCAGACTTCCTTGCCGCAGTGGACTCCTGGTTCAAGGTCTTGCTGCCCAAGATATATC 

CATGGCTTTATCACAATGGGGGCAACATCATTAGCATTCAGGTGGAGAATGAATATGGTAGC 

TACAGAGCCTGTGACTTCAGCTACATGAGGCACTTGGCTGGGCTCTTCCGTGCACTGCTAGG 

AGAAAAGATCTTGCTCTTCACCACAGATGGGCCTGAAGGACTCAAGTGTGGCTCCCTCCGGG 

GACTCTATACCACTGTAGATTTTGGCCCAGCTGACAACATGACCAAAATCTTTACCCTGCTT 

CGGAAGTATGAACCCCATGGGCCATTGGTAAACTCTGAGTACTACACAGGCTGGCTGGATTA 

CTGGGGCCAGAATCACTCCACACGGTCTGTGTCAGCTGTAACCAAAGGACTAGAGAACATGC 

TCAAGTTGGGAGCCAGTGTGAACATGTACATGTTCCATGGAGGTACCAACTTTGGATATTGG 

AATGGTGCCGATAAGAAGGGACGCTTCCTTCCGATTACTACCAGCTATGACTATGATGCACC 

TATATCTGAAGCAGGGGACCCCACACCTAAGCTTTTTGCTCTTCGAGATGTCATCAGCAAGT 

TCCAGGAAGTTCCTTTGGGACCTTTACCTCCCCCGAGCCCCAAGATGATGCTTGGACCTGTG 

ACTCTGCACCTGGTTGGGCATTTACTGGCTTTCCTAGACTTGCTTTGCCCCCGTGGGCCCAT 

TCATTCAATCTTGCCAATGACCTTTGAGGCTGTCAAGCAGGACCATGGCTTCATGTTGTACC 

GAACCTATATGACCCATACCATTTTTGAGCCAACACCATTCTGGGTGCCAAATAATGGAGTC 

CATGACCGTGCCTATGTGATGGTGGATGGGGTGTTCCAGGGTGTTGTGGAGCGAAATATGAG 

AGACAAACTATTTTTGACGGGGAAACTGGGGTCCAAACTGGATATCTTGGTGGAGAACATGG 

GGAGGCTCAGCTTTGGGTCTAACAGCAGTGACTTCAAGGGCCTGTTGAAGCCACCAATTCTG 

GGGCAAACAATCCTTACCCAGTGGATGATGTTCCCTCTGAAAATTGATAACCTTGTGAAGTG 

GTGGTTTCCCCTCCAGTTGCCAAAATGGCCATATCCTCAAGCTCCTTCTGGCCCCACATTCT 

ACTCCAAAACATTTCCAATTTTAGGCTCAGTTGGGGACACATTTCTATATCTACCTGGATGG 

ACCAAGGGCCAAGTCTGGATCAATGGGTTTAACTTGGGCCGGTACTGGACAAAGCAGGGGCC 

ACAACAGACCCTCTACGTGCCAAGATTCCTGCTGTTTCCTAGGGGAGCCCTCAACAAAATTA 

CATTGCTGGAACTAGAAGATGTACCTCTCCAGCCCCAAGTCCAATTTTTGGATAAGCCTATC 

CTCAATAGCACTAGTACTTTGCACAGGACACATATCAATTCCCTTTCAGCTGATACACTGAG 

TGCCTCTGAACCAATGGAGTTAAGTGGGCACTGAAAGGTAGGCCGGGCATGGTGGCTCATGC 

CTGTAATCCCAGCACTTTGGGAGGCTGAGACGGGTGGATTACCTGAGGTCAGGACTTCAAGA 

CCAGCCTGGCCAACATGGTGAAACCCCGTCTCCACTAAAAATACAAAAATTAGCCGGGCGTG 

ATGGTGGGCACCTCTAATCCCAGCTACTTGGGAGGCTGAGGGCAGGAGAATTGCTTGAATGC 

AGGAGGCAGAGGTTGCAGTGAGTGGAGGTTGTACCACTGCACTCCAGCCTGGCTGACAGTGA 

GACACTCCATCTCAAAAAAAAAAAA 
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FIGURE 66 

MAPKKLSCLRSLLLPLSLTLLLPQADTRSFWDRGHDRFLLDGAPFRYVSGSLHYFRVPRVL 
WADRLLKMRWSGLNA I QF YVPWNYHE PQ PG VYNFNGSRDL I A FLNE AALANLLV I LRPGP Y I 
CAEWEMGGLPSWLLRKPEIHLRTSDPDFLAAVDSWFKVLLPKIYPWLYHNGGNIISIQVENE 
YGSYRACDFSYMRHLAGLFRALLGEKILLFTTDGPEGLKCGSLRGLYTTVDFGPADNMTKIF 
TLLRKYEPHGPLVNSEYYTGWLDYWGQNHSTRSVSAVTKGLENMLKLGASVNMYMFHGGTNF 
GYWNGADKKGRFLP I TTS YD YDAP I S E AGDPT PKLFALRDVI S KFQE VPLGPLPPPS PKMML 
GPVTLHLVGHLLAFLDLLCPRGPIHSILPMTFEAVKQDHGFMLYRTYMTHTIFEPTPFWVPN 
NGVHDRAYVMVDGVFQGWERNMRDKLFLTGKLGSKLDILVENMGRLSFGSNSSDFKGLLKP 
PILGQTILTQWMMFPLKIDNLVKWWFPLQLPKWPYPQAPSGPTFYSKTFPILGSVGDTFLYL 
PGWTKGQVWINGFNLGRYWTKQGPQQTLYVPRFLLFPRGALNKITLLELEDVPLQPQVQFLD 
KPILNSTSTLHRTHINSLSADTLSASEPMELSGH 

Signal sequence: 

amino acids 1-27 

N-glycosylation site. 

amino acids 97-101, 243-247, 276-280, 486-490, 625-629 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 4-8 

Casein kinase II phosphorylation site. 

amino acids 148-152, 234-238, 327-331, 423-427, 469-473, 550-554, 
603-607, 644-648 

Tyrosine kinase phosphorylation site. 

amino acids 191-198 

N-myristoylation site. 

amino acids 131-137, 176-182, 188-194, 203-209, 223-229, 227-233, 
231-237, 274-280, 296-300, 307-313, 447-453, 484-490 
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FTGtTRE 67 

GCTTTGAACACGTCTGCAAGCCCAAAGTTGAGCATCTGATTGGTTATGAGGTATTTGAGTGC 

ACCCACAATMSGCTTACATGTTGAAAAAGCTTCTCATCAGTTACATATCCATTATTTGTGT 

TTATGGCTTTAtCTGCCTCTACACTCTCTTCTGGTTATTCAGGATACCTTTGAAGGAATATT 

CTTTCGAAAAAGTCAGAGAAGAGAGCAGTTTTAGTGACATTCCAGATGTCAAAAACGATTTT 

GCGTTCCTTCTTCACATGGTAGACCAGTATGACCAGCTATATTCCAAGCGTTTTGGTGTGTT 

CTTGTCAGAAGTTAGTGAAAATAAACTTAGGGAAATTAGTTTGAACCATGAGTGGACATTTG 

AAAAACTCAGGCAGCACATTTCACGCAACGCCCAGGACAAGCAGGAGTTGCATCTGTTCATG 

CTGTCGGGGGTGCCCGATGCTGTCTTTGACCTCACAGACCTGGATGTGCTAAAGCTTGAACT 

AATTCCAGAAGCTAAAATTCCTGCTAAGATTTCTCAAATGACTAACCTCCAAGAGCTCCACC 

TCTGCCACTGCCCTGCAAAAGTTGAACAGACTGCTTTTAGCTTTCTTCGCGATCACTTGAGA 

TGCCTTCACGTGAAGTTCACTGATGTGGCTGAAATTCCTGCCTGGGTGTATTTGCTCAAAAA 

CCTTCGAGAGTTGTACTTAATAGGCAATTTGAACTCTGAAAACAATAAGATGATAGGACTTG 

AATCTCTCCGAGAGTTGCGGCACCTTAAGATTCTCCACGTGAAGAGCAATTTGACCAAAGTT 

CCCTCCAACATTACAGATGTGGCTCCACATCTTACAAAGTTAGTCATTCATAATGACGGCAC 

TAAACTCTTGGTACTGAACAGCCTTAAGAAAATGATGAATGTCGCTGAGCTGGAACTCCAGA 

ACTGTGAGCTAGAGAGAATCCCACATGCTATTTTCAGCCTCTCTAATTTACAGGAACTGGAT 

TTAAAGTCCAATAACATTCGCACAATTGAGGAAATCATCAGTTTCCAGCATTTAAAACGACT 

GACTTGTTTAAAATTATGGCATAACAAAATTGTTACTATTCCTCCCTCTATTACCCATGTCA 

AAAACTTGGAGTCACTTTATTTCTCTAACAACAAGCTCGAATCCTTACCAGTGGCAGTATTT 

AGTTTACAGAAACTCAGATGCTTAGATGTGAGCTACAACAACATTTCAATGATTCCAATAGA 

AATAGGATTGCTTCAGAACCTGCAGCATTTGCATATCACTGGGAACAAAGTGGACATTCTGC 

CAAAACAATTGTTTAAATGCATAAAGTTGAGGACTTTGAATCTGGGACAGAACTGCATCACC 

TCACTCCCAGAGAAAGTTGGTCAGCTCTCCCAGCTCACTCAGCTGGAGCTGAAGGGGAACTG 

CTTGGACCGCCTGCCAGCCCAGCTGGGCCAGTGTCGGATGCTCAAGAAAAGCGGGCTTGTTG 

TGGAAGATCACCTTTTTGATACCCTGCCACTCGAAGTCAAAGAGGCATTGAATCAAGACATA 

AATATTCCCTTTGCAAATGGGATTTAAACTAAGATAATATATGCACAGTGATGTGCAGGAAC 

AACTTCCTAGATTGCAAGTGCTCACGTACAAGTTATTACAAGATAATGCATTTTAGGAGTAG 

ATACATCTTTTAAAATAAAACAGAGAGGATGCATAGAAGGCTGATAGAAGACATAACTGAAT 

GTTCAATGTTTGTAGGGTTTTAAGTCATTCATTTCCAAATCATTTTTTTTTTTCTTTTGGGG 

AAAGGGAAGGAAAAATTATAATCACTAATCTTGGTTCTTTTTAAATTGTTTGTAACTTGGAT 

GCTGCCGCTACTGAATGTTTACAAATTGCTTGCCTGCTAAAGTAAATGATTAAATTGACATT 

TTCTTACTAAAAAAAAAAAAAAAAA._ , 
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FIGURE 68 

MAYMLKKLLISYISIICVYGFICLYTLFWLFRIPLKEYSFEKVREESSFSDIPDVKNDFAFL 
LHMVDQYDQLYSKRFGVFLSEVSENKLREISLNHEWTFEKLRQHISRNAQDKQELHLFMLSG 
VPDAVFDLTDLDVLKLELI PEAKI PAKISQMTNLQELHLCHCPAKVEQTAFSFLRDHLRCLH 
VKFTDVAE I P AW VYLLKNLREL YL I GNLNS ENNKM I GLE SLRELRHLK I LHVKSNLTKVPSN 
ITDVAPHLTKLVIHNDGTKLLVIJ^SLKKMMNVAELELQNCELERIPHAIFSLSNLQELDLKS 
NNIRTIEEIISFQHLKRLTCLKLWHNKIVTIPPSITHVKNLESLYFSNNKLESLPVAVFSLQ 
KLRCLDVSYNNISMIPIEIGLLQNLQHLHITGNKVDILPKQLFKCIKLRTLNLGQNCITSLP 
EKVGQLSQLTQLELKGNCLDRLPAQLGQCRMLKKSGLWEDHLFDTLPLEVKEALNQDINIP 
FANGI 

Signal sequence: 

amino acids 1-20 

N-glycosylation site. 

amino acids 241-245, 248-252, 383-387 

cAMP- and cGMP- dependent protein kinase phosphorylation site« 

amino acids 326-330 

Casein kinase II phosphorylation site. 

amino acids 48-52, 133-137, 226-230, 315-319, 432-436, 444-448 

Tyrosine kinase phosphorylation site. 

amino acids 349-355, 375-381 

N-myristoylation site. 

amino acids 78-84, 124-130, 212-218, 392-398 
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FIGURE 69 

CCCACGCGTCCGGCCTTCTCTCTGGACTTTGCATTTCCATTCCTTTTCATTGACAAACTGACTTTTTTTATTTCT 

TTTTTTCCATCTCTGGGCCAGCTTGGGATCCTAGGCCGCCCTGGGAAGACATTTGTGTTTTACACACATAAGGAT 

CTGTGTTTGGGGTTTCTTCTTCCTCCCCTGACATTGGCATTGCTTAGTGGTTGTGTGGGGAGGGAGACCACGTGG 

GCTCAGTGCTTGCTTGCACTTATCTGCCTAGGTACATCGAAGTCTTTTGACCTCCATACAGTGATTATGCCTGTC 

ATCGCTGGTGGTATCCTGGCGGCCTTGCTCCTGCTGATAGTTGTCGTGCTCTGTCTTTACTTCAAAATACACAAC 

GCGCTAAAAGCTGCAAAGGAACCTGAAGCTGTGGCTGTAAAAAATCACAACCCAGAC?^GGTGTGGTGGGCCAAG 

AACAGCCAGGCCAAAACCATTGCCACGGAGTCTTGTCCTGCCCTGCAGTGCTGTGAAGGATATAGAATGTGTGCC 

AGTTTTGATTCCCTGCCACCTTGCTGTTGCGACATAAATGAGGGCCTCTGAGTTAGGAAAGGCTCCCTTCTCAAA 

GCAGAGCCCTGAAGACTTCAATGATGTCAATGAGGCCACCTGTTTGTGATGTGCAGGCACAGAAGAAAGGCACAG 

CTCCCCATCAGTTTCATGGAA7UVTAACTCAGTGCCTGCTGGGAACCAGCTGCTGGAGATCCCTACAGAGAGCTTC 

CACTGGGGGCAACCCTTCCAGGAAGGAGTTGGGGAGAGAGAACCCTCACTGTGGGGAATGCTGATAAACCAGTCA 

CACAGCTGCTCTATTCTCACACAAATCTACCCCTTGCGTGGCTGGAACTGACGTTTCCCTGGAGGTGTCCAGAAA 

GCTGATGTAACACAGAGCCTATAAAAGCTGTCGGTCCTTAAGGCTGCCCAGCGCCTTGCCAAAATGGAGCTTGTA 

AGAAGGCTCATGCCATTGACCCTCTTAATTCTCTCCTGTTTGGCGGAGCTGACAATGGCGGAGGCTGAAGGCAAT 

GCAAGCTGCACAGTCAGTCTAGGGGGTGCCAATATGGCAGAGACCCACAAAGCCATGATCCTGCAACTCAATCCC 

AGTGAGAACTGCACCTGGACAATAGAAAGACCAGAAAACAAAAGCATCAGAATTATCTTTTCCTATGTCCAGCTT 

GATCCAGATGGAAGCTGTGAAAGTGAAAACATTAAAGTCTTTGACGGAACCTCCAGCAATGGGCCTCTGCTAGGG 

CAAGTCTGCAGTAAAAACGACTATGTTCCTGTATTTGAATCATCATCCAGTACATTGACGTTTCAAATAGTTACT 

GACTCAGCAAGAATTCAAAGAACTGTCTTTGTCTTCTACTACTTCTTCTCTCCTAACATCTCTATTCCAAACTGT 

GGCGGTTACCTGGATACCTTGGAAGGATCCTTCACCAGCCCCAATTACCCAAAGCCGCATCCTGAGCTGGCTT^^ 

TGTGTGTGGCACATACAAGTGGAGAAAGATTACAAGATAAAACTAAACTTCAAAGAGATTTTCCTAGAAATAGAC 

AAACAGTGCAAATTTGATTTTCTTGCCATCTATGATGGCCCCTCCACCAACTCTGGCCTGATTGGACAAGTCTGT 

GGCCGTGTGACTCCCACCTTCGAATCGTCATCAAACTCTCTGACTGTCGTGTTGTCTACAGATTATGCCAATTCT 

TACCGGGGATTTTCTGCTTCCTACACCTCy^TTTATGCAGAAAACATCAACACTACATCTTT^^ 

GACAGGATGAGAGTTATTATAAGCAAATCCTACCTAGAGGCTTTTAACTCTAATGGGAATAACTTGCAACTAAA^ 

GACCCAACTTGCAGACCAAAATTATCAAATGTTGTGGAATTTTCTGTCCCTCTTAATGGATGTGGTACAATCAGA 

AAGGTAGAAGATCAGTCAATTACTTACACCAATATAATCACCTTTTCTGCATCCTCAACTTCTGAAGTGATCACC 

CGTCT^GAAACAACTCa^GATTATTGTGAAGTGTGAAATGGGACATAATTCTACAGTGGAGATAATATACAT^ 

GAAGATGATGTAATACAAAGTCAAAATGCACTGGGCAAATATAACACCAGCATGGCTCTTTTT^^ 

TTTGAAAAGACTATACTTGAATCACCATATTATGTGGATTTGAACCATUVCTCTTTTTGT^ 

ACCTCAGATCCAAATTTGGTGGTGTTTCTTGATACCTGTAGAGCCTCTCCCACCTCTGACTTTGCATCTCCAACC 

TACGACCTAATCAAGAGTGGATGTAGTCGAGATGAAACTTGTAAGGTGTATCCCTTATTTGGACACTATGGGAGA 

TTCCAGTTTAATGCCTTTAAATTCTTGAGAAGTATGAGCTCTGTGTATCTGCAGTGTAAAGTTTTGATATGTGAT 

AGCAGTGACCACCAGTCTCGCTGCAATCAAGGTTGTGTCTCCAGAAGCAAACGAGACATTTCTTCATATAAATGG 

AAAACAGATTCCATCATAGGACCCATTOSTCTGAAAAGGGATCGAAGTGCAAGTGGCAATTCAGGATTTCAGCA^ 

GAAACACATGCGGAAGAAACTCCAAACCAGCCTTTCAACAGTGTGCATCTGTTTTCCTTCATGGTTCTAGCTCTG 

AATGTGGTGACTGTAGCGACAATCACAGTGAGGCATTTTGTAAATCAACGGGCAGACTACAAATACCAGAAGCTG 

CAGAACTATTAACTAACAGGTCCAACCCTAAGTGAGACATGTTTCTCCAGGATGCCAAAGG 

GGCTACACATATTATGAATAAATGAGGAAGGGCCTGAAAGTGACACACAGGCCTGCATGTT^AAAAAA 
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FIGURE 70 

MELVRRLMPLTLLILSCLAELTMAEAEGNASCTVSLGGANMAETHKAMILQLNPSENCTWTI 
ERPENKSIRIIFSYVQLDPDGSCESENIKVFDGTSSNGPLLGQVCSKNDYVPVFESSSSTLT 
FQIVTDSARIQRTVFVFYYFFS PNI S IPNCGGYLDTLEGSFTSPNYPKPHPELAYCVWHIQV 
EKDYKIKLNFKEIFLEIDKQCKFDFLAIYEGPSTNSGLIGQVCGRVTPTFESSSNSLTWLS 
TDYANSYRGFSASYTSIYAENINTTSLTCSSDRMRVIISKSYLEAFNSNGNNLQLKDPTCRP 
KLSNWEFSVPLNGCGTIRKVEDQSITYTNIITFSASSTSEVITRQKQLQIIVKCEMGHNST 
VEIIYITEDDVIQSQNALGKYNTSMALFESNSFEKTILESPYYVDLNQTLFVQVSLHTSDPN 
LWFLDTCRASPTSDFASPTYDLIKSGCSRDETCKVYPLFGHYGRFQFNAFKFLRSMSSVYL 
QCKVLICDSSDHQSRCNQGCVSRSKRDISSYKWKTDSIIGPIRLKRDRSASGNSGFQHETHA 
EETPNQPFNSVHLFSFMVLALNWTVATITVRHFVNQRADYKYQKLQNY 



Signal sequence: 

amino acids 1-24 



Transmembrane domain: 

amino acids 571-586 

K-glycosylation site. 

amino acids 29-33, 57-61, 67-71, 148-152, 271-275, 370-374, 
394-398, 419-423 



Casein kinase II phosphorylation site. 

amino acids 22-26, 108-112, 289-293, 348-352, 371-375. 379-383, . 
408-412, 463-467, 520-524, 556-560 



Tyrosine kinase phosphorylation site. 

amino acids 172-180, 407-415, 407-416, 519-528 

N-myristoylation site. 

amino acids 28-34, 38-44, 83-89, 95-101, 104-110, 226-232 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 7-18 
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FTOIJRE 71 

GACGGAAGAACAGCGCTCCCGAGGCCGCGGGAGCCTGCAGAGAGGACAGCCGGCCTGCGCCG 

GGACATGCGGCCCCAGGAGCTCCCCAGGCTCGCGTTCCCGTTGCTGCTGTTGCTGTTGCTGC 

TGCTGCCGCCGCCGCCGTGCCCTGCCCACAGCGCCACGCGCTTCGACCCCACCTGGGAGTCC 

CTGGACGCCCGCCAGCTGCCCGCGTGGTTTGACCAGGCCAAGTTCGGCATCTTCATCCACTG 

GGGAGTGTTTTCCGTGCCCAGCTTCGGTAGCGAGTGGTTCTGGTGGTATTGGCAAAAGGAAA 

AGATACCGAAGTATGTGGAATTTATGAAAGATAATTACCCTCCTAGTTTCAAATATGAAGAT 

TTTGGACCACTATTTACAGCAAAATTTTTTAATGCCAACCAGTGGGCAGATATTTTTCAGGC 

CTCTGGTGCCAAATACATTGTCTTAACTTCCAAACATCATGAAGGCTTTACCTTGTGGGGGT 

CAGAATATTCGTGGAACTGGAATGCCATAGATGAGGGGCCCAAGAGGGACATTGTCAAGGAA 

CTTGAGGTAGCCATTAGGAACAGAACTGACCTGCGTTTTGGACTGTACTATTCCCTTTTTGA 

ATGGTTTCATCCGCTCTTCCTTGAGGATGAATCCAGTTCATTCCATAAGCGGCAATTTCCAG 

TTTCTAAGACATTGCCAGAGCTCTATGAGTTAGTGAACAACTATCAGCCTGAGGTTCTGTGG 

TCGGATGGTGACGGAGGAGCACCGGATCAATACTGGAACAGCACAGGCTTCTTGGCCTGGTT 

ATATAATGAAAGCCCAGTTCGGGGCACAGTAGTCACCAATGATCGTTGGGGAGCTGGTAGCA 

TCTGTAAGCATGGTGGCTTCTATACCTGCAGTGATCGTTATAACCCAGGACATCTTTTGCCA 

CATAAATGGGAAAACTGCATGACAATAGACAAACTGTCCTGGGGCTATAGGAGGGAAGCTGG 

AATCTCTGACTATCTTACAATTGAAGAATTGGTGAAGCAACTTGTAGAGACAGTTTCATGTG 

GAGGAAATCTTTTGATGAATATTGGGCCCACACTAGATGGCACCATTTCTGTAGTTTTTGAG 

GAGCGACTGAGGCAAGTGGGGTCCTGGCTAAAAGTCAATGGAGAAGCTATTTATGAAACCTA 

TACCTGGCGATCCCAGAATGACACTGTCACCCCAGATGTGTGGTACACATCCAAGCCTAAAG 

AAAAATTAGTCTATGCCATTTTTCTTAAATGGCCCACATCAGGACAGCTGTTCCTTGGCCAT 

CCCAAAGCTATTCTGGGGGCAACAGAGGTGAAACTACTGGGCCATGGACAGCCACTTAACTG 

GATTTCTTTGGAGCAAAATGGCATTATGGTAGAACTGCCACAGCTAACCATTCATCAGATGC 

CGTGTAAATGGGGCTGGGCTCTAGCCCTAACTAATGTGATCTAAAGTGCAGCAGAGTGGCTG 

ATGCTGCAAGTTATGTCTAAGGCTAGGAACTATCAGGTGTCTATAATTGTAGCACATGGAGA 

AAGCAATGTAAACTGGATAAGAAAATTATTTGGCAGTTCAGCCCTTTCCCTTTTTCCCACTA 

AATTTTTCTTAAATTACCCATGTAACCATTTTAACTCTCCAGTGCACTTTGCCATTAAAGTC 

TCTTCACATTGATTTGTTTCCATGTGTGACTCAGAGGTGAGAATTTTTTCACATTATAGTAG 

CAAGGAATTGGTGGTATTATGGACCGAACTGAAAATTTTATGTTGAAGCCATATCCCCCATG 

ATTATATAGTTATGCATCACTTAATATGGGGATATTTTCTGGGAAATGCATTGCTAGTCAAT 

^^^TTTTTGTGCCAACATCATAGAGTGTATTTACAAAATCCTAGATGGCATAGCCTACTACA 

CACCTAATGTGTATGGTATAGACTGTTGCTCCTAGGCTACAGACATATACAGCATGTTACTG 

AATACTGTAGGCAATAGTAACAGTGGTATTTGTATATCGAAACATATGGAAACATAGAGAAG 

GTACAGTAAAAATACTGTAAAATAAATGGTGCACCTGTATAGGGCACTTACCACGAATGGAG 

CTTACAGGACTGGAAGTTGCTCTGGGTGAGTCAGTGAGTGAATGTGAAGGCCTAGGACATTA 

TTGAACACTGCCAGACGTTATAAATACTGTATGCTTAGGCTACACTACATTTATAAAAAAAA 

GTTTTTCTTTCTTCAATTATAAATTAACATAAGTGTACTGTAACTTTACAAACGTTTTAATT 

TTTAAAACCTTTTTGGCTCTTTTGTAATAACACTTAGCTTAAAACATAAACTCATTGTGCAA 

ATGTAA 
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FIGURE 72 

MRPQELPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWESLDARQLPAWFDQAKFGIFIHWG 
VFSVPSFGSEWFWWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPLFTAKFFNANQWADIFQAS 
GAKYIVLTSKHHEGFTLWGSEYSWNWNAIDEGPKRDIVKELEVAIRNRTDLRFGLYYSLFEW 
FHPLFLEDESSSFHKRQFPVSKTLPELYELVNNYQPEVLWSDGDGGAPDQYWNSTGFLAWLY 
NESPVRGTWTNDRWGAGS I CKHGGFYTCSDRYNPGHLLPHKWENCMTIDKLSWGYRREAGI 
SDYLTIEELVKQLVETVSCGGNLLMNIGPTLDGTISWFEERLRQVGSWLKVNGEAIYETYT 
WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTSGQLFLGHPKAILGATEVKLLGHGQPLNWI 
SLEQNGIMVELPQLTIHQMPCKWGWALALTNVI 

Signal sequence: 

amino acids 1-28 

N-glycosylation site. 

amino acids 171-175, 239-243, 377-381 
Casein kinase II phosphorylation site. 

amino acids 32-36, 182-186, 209-213, 227-231, 276-280, 315-319, 
375-375 

Tyrosine kinase phosphorylation site. 

amino acids 361-369, 389-397 

N-myristoylation site. 

amino acids 143-149, 178-184, 255-261, 272-278, 428-434 

Leucine zipper pattern. 

amino acids 410-432 

Alpha-L-fucosidase putative active site. 

amino acids 283-295 
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FTftTJRE 73 

AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGT 

TCCAGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATC 

TGAGGTGTTTCCCTGGCTCTGAAGGGGTAGGCACGATGGCCAGGTGCTTCAGCCTGGTGTTG 

CTTCTCACTTCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCT 

TTCCATCCAGGTGTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGC 

AGCTGAATTTCACAGAAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAG 

GACCAAGTTGAAACAGCCTTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGA 

TGGATTCGTGGTCATCTCTAGGATTAGCCCAAACCCCAAGTGTGGGAAAAATGGGGTGGGTG 

TCCTGATTTGGAAGGTTCCAGTGAGCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGAT 

ACTTGGACTAACTCGTGCATTCCAGAAATTATCACCACCAAAGATCCCATATTCAACACTCA 

AACTGCT^CACAAACAACAGAATTTATTGTCAGTGACAGTACCTACTCGGTGGCATCCCCTT 

ACTCTACAATACCTGCCCCTACTACTACTCCTCCTGCTCCAGCTTCCACTTCTATTCCACGG 

AGAAAAAAATTGATTTGTGTCACAGAAGTTTTTATGGAAACTAGCACCATGTCTACAGAAAC 

TGAACCATTTGTTGAAAATT^GCAGCATTCAAGAATGAAGCTGCTGGGTTTGGAGGTGTCC 

CCACGGCTCTGCTAGTGCTTGCTCTCCTCTTCTTTGGTGCTGCAGCTGGTCTTGGATTTTGC 

TATGTCAAAAGGTATGTGAAGGCCTTCCCTTTTACAAACAAGAATCAGCAGAAGGAAATGAT 

CGAAACCAAAGTAGTAAAGGAGGAGAAGGCCAATGATAGCAACCCTAATGAGGAATCAAAGA 

AAACTGATAAAAACCCAGAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGCGATGCCTGGAA 

GCTGAAGTTTAGATGAGACAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTTCATGCTCC 

TTACCCTGCCCCAGCTGGGGAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCACCCTT 

GGTTCCTAACTGGAATCAGCTCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAATGC 

CCTTCTCCTTATTGTAACCCTGTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCC 

TTTCTAGCCTGGCTATGTCCTAATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAA 

GGACCTAAAACATCTCATCAGTATCCAGTGGTT^AAAAGGCCTCCTGGCTGTCTGAGGCTAGG 

TGGGTTGAAAGCCAAGGAGTCACTGAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGAC 

CCTTTCTTCAGCTCTGAAAGAGAAACACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTA 

AGAGCAAAAGAATGGCAGAAAAGTTTAGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAG 

ACCTAATCTCTGTAAAGCTAAAATAAAGAAATAGAACAAGGCTGAGGATACGACAGTACACT 

GTCAGCAGGGACTGTAAACACAGACAGGGTCAAAGTGTTTTCTCTGAACACATTGAGTTGGA 

ATCACTGTTTAGAACACACACACTTACTTTTTCTGGTCTCTACCACTGCTGATATTTTCTCT 

AGGAAATATACTTTTACAAGTAACAAAAATAAAAACTCTTATAAATTTCTATTTTTATCTGA 

GTTACAGAAATGATTACTAAGGAAGATTACTCAGTAATTTGTTTAAAAAGTAATAAAATTCA 

ACAAACATTTGCTGAATAGCTACTATATGTCAAGTGCTGTGCAAGGTATTACACTCTGTAAT 

TGAATATTATTCCTCAAAAAATTGCACATAGTAGAACGCTATCTGGGAAGCTATTTTTTTCA 

GTTTTGATATTTCTAGCTTATCTACTTCCAAACTAATTTTTATTTTTGCTGAGACTAATCTT 

ATTCATTTTCTCTAATATGGCAACCATTATAACCTTAATTTATTATTAACATACCTAAGAAG 

TACATTGTTACCTCTATATACCAAAGCACATTTTAAAAGTGCCATTAACAAATGTATCACTA 

GCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGCAGAAATATTTGTGACAAAAAATTAA 

AGCATTTAGAAAACTT 
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FIGURE 74 

MARCFSLVLLLTSIWTTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEACR 
LLGLSLAGKDQVETALKASFETCSYGWVGDGFWISRISPNPKCGKNGVGVLIWKVPVSRQF 
AAYCYNSSDTWTNSCI PHI ITTKDPI FNTQTATQTTEF I VSDSTYSVASPYSTI PAPTTTPP 
APT^TS I PRRKKL I CVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTALLVLALLFF 
GAAAGLGFCYVKRYVKAFPFTNKNQQKEMIETKWKEEKANDSNPNEESKKTDKNPEESKSP 
SKTTVRCLEAEV 

Signal sequence: 
amino acids 1-16 

Transmembrane domain: 

amino acids 235-254 

N-glycosylation site. 

amino acids 53-57, 130-134, 289-293 

Casein kinase II phosphorylation site. 

amino acids 145-149, 214-218 

Tyrosine kinase phosphorylation site. 

amino acids 79-88 

N-myristoylation site. 

amino acids 23-29, 65-71, 234-240, 235-239, 249-255, 253-259 



74 / 122 



wo 00/15796 



PCTAJS99/21090 



FIGURE 75 

AGATGGCGGTCTTGGCACCTCTAATTGCTCTCGTGTATTCGGTGCCGCGACTTTCACGATGG 
CTCGCCCAACCTTACTACCTTCTGTCGGCCCTGCTCTCTGCTGCCTTCCTACTCGTGAGGAA 
ACTGCCGCCGCTCTGCCACGGTCTGCCCACCCAACGCGAAGACGGTAACCCGTGTGACTTTG 
ACTGGAGAGAAGTGGAGATCCTGATGTTTCTCAGTGCCATTGTGATGATGAAGAACCGCAGA 
TCCATCACTGTGGAGCAACATATAGGCAACATTTTCATGTTTAGTAAAGTGGCCAACACAAT 
TCTTTTCTTCCGCTTGGATATTCGCATGGGCCTACTTTACATCACACTCTGCATAGTGTTCC 
TGATGACGTGCAAACCCCCCCTATATATGGGCCCTGAGTATATCAAGTACTTCAATGATAAA 
ACCATTGATGAGGAACTAGAACGGGACAAGAGGGTCACTTGGATTGTGGAGTTCTTTGCCAA 
TTGGTCTAATGACTGCCAATCATTTGCCCCTATCTATGCTGACCTCTCCCTTAAATACAACT 
GTACAGGGCTAAATTTTGGGAAGGTGGATGTTGGACGCTATACTGATGTTAGTACGCGGTAC 
AAAGTGAGCACATCACCCCTCACCAAGCAACTCCCTACCCTGATCCTGTTCCAAGGTGGCAA 
GGAGGCAATGCGGCGGCCACAGATTGACAAGAAAGGACGGGCTGTCTCATGGACCTTCTCTG 
AGGAGAATGTGATCCGAGAATTTAACTTAAATGAGCTATACCAGCGGGCCAAGAAACTATCA 
AAGGCTGGAGACAATATCCCTGAGGAGCAGCCTGTGGCTTCAACCCCCACCACAGTGTCAGA 
TGGGGAAAACAAGAAGGATAA ATAAG ATCCTCACTTTGGCAGTQCTTCCTCTCCTGTCAATT 
CCAGGCTCTTTCCATAACCACAAGCCTGAGGCTGCAGCCTTTNATTNATGTTTTCCCTTTGG 
CTGNGACTGGNTGGGGCAGCATGCAGCTTCTGATTTTAAAGAGGCATCTAGGGAATTGTCAG 
GCACCCTACAGGAAGGCCTGCCATGCTGTGGCCAACTGTTTCACTGGAGCAAGAAAGAGATC 
TCATAGGACGGAGGGGGAAATGGTTTCCCTCCAAGCTTGGGTCAGTGTGTTAACTGCTTATC 
AGCTATTCAGACATCTCCATGGTTTCTCCATGAAACTCTGTGGTTTCATCATTCCTTCTTAG 
TTGACCTGCACAGCTTGGTTAGACCTAGATTTAACCCTAAGGTAAGATGCTGGGGTATAGAA 
CGCTAAGAATTTTCCCCCAAGGACTCTTGCTTCCTTAAGCCCTTCTGGCTTCGTTTATGGTC 
TTCATTAAAAGTATAAGCCTAACTTTGTCGCTAGTCCTAAGGAGAAACCTTTAACCACAAAG 
TTTTTATCATTGAAGACAATATTGAACAACCCCCTATTTTGTGGGGATTGAGAAGGGGTGAA 
TAGAGGCTTGAGACTTTCCTTTGTGTGGTAGGACTTGGAGGAGAAATCCCCTGGACTTTCAC 
TAACCCTCTGACATACTCCCCACACCCAGTTGATGGCTTTCCGTAATAAAAAGATTGGGATT 
TCCTTTTG 
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FIGURE 76 

MAVLAPLIALVYSVPRLSRWLAQPYYLLSALLSAAFLLVRKLPPLCHGLPTQREDGNPCDFD 
WREVEILMFLSAIVMMKNRRSITVEQHIGNIFMFSKVANTILFFRLDIRMGLLYITLCIVFL 
MTCKPPLYMGPEYIKYFNDKTIDEELERDKRVTWIVEFFANWSNDCQSFAPIYADLSLKYNC 
TGLNFGKVDVGRYTDVSTRYKVSTSPLTKQLPTLILFQGGKEAMRRPQIDKKGRAVSWTFSE 
ENVIREFNLNELYQRAKKLSKAGDNIPEEQPVASTPTTVSDGENKKDK 

Signal sequence: 

amino acids 1-48 

Transmembrane domain: 
amino acids 111-125 

N-glycosylation site. 

amino acids 165-169, 185-189 

CAMP- and cGMP- dependent protein kinase phosphorylation site, 

amino acids 154-158, 265-269 

Casein kinase II phosphorylation site. 

amino acids 51-55, 145-149, 245-249, 286-290, 288-292 

N-myristoylation site. 

amino acids 188-194, 225-231 

Myb DNA-binding domain repeat signature 1. 

amino acids 244-253 
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FIGURE 77 

GGACAGCTCGCGGCCCCCGAGAGCTCTAGCCGTCGAGGAGCTGCCTGGGGACGTTTGCCCTG 

GGGCCCCAGCCTGGCCCGGGTCACCCTGGCATGAGGAGATGGGCCTGTTGCTCCTGGTCCCA 

TTGCTCCTGCTGCCCGGCTCCTACGGACTGCCCTTCTACAACGGCTTCTACTACTCCAACAG 

CGCCAACGACCAGAACCTAGGCAACGGTCATGGCAAAGACCTCCTTAATGGAGTGAAGCTGG 

TGGTGGAGACACCCGAGGAGACCCTGTTCACCTACCAAGGGGCCAGTGTGATCCTGCCCTGC 

CGCTACCGCTACGAGCCGGCCCTGGTCTCCCCGCGGCGTGTGCGTGTCAAATGGTGGAAGCT 

GTCGGAGAACGGGGCCCCAGAGAAGGACGTGCTGGTGGCCATCGGGCTGAGGCACCGCTCCT 

TTGGGGACTACCAAGGCCGCGTGCACCTGCGGCAGGACAAAGAGCATGACGTCTCGCTGGAG 

ATCCAGGATCTGCGGCTGGAGGACTATGGGCGTTACCGCTGTGAGGTCATTGACGGGCTGGA 

GGATGAAAGCGGTCTGGTGGAGCTGGAGCTGCGGGGTGTGGTCTTTCCTTACCAGTCCCCCA 

ACGGGCGCTACCAGTTCAACTTCCACGAGGGCCAGCAGGTCTGTGCAGAGCAGGCTGCGGTG 

GTGGCCTCCTTTGAGCAGCTCTTCCGGGCCTGGGAGGAGGGCCTGGACTGGTGCAACGCGGG 

CTGGCTGCAGGATGCTACGGTGCAGTACCCCATCATGTTGCCCCGGCAGCCCTGCGGTGGCC 

CAGGCCTGGCACCTGGCGTGCGAAGCTACGGCCCCCGCCACCGCCGCCTGCACCGCTATGAT 

GTATTCTGCTTCGCTACTGCCCTCAAGGGGCGGGTGTACTACCTGGAGCACCCTGAGAAGCT 

GACGCTGACAGAGGCAAGGGAGGCCTGCCAGGAAGATGATGCCACGATCGCCAAGGTGGGAC 

AGCTCTTTGCCGCCTGGAAGTTCCATGGCCTGGACCGCTGCGACGCTGGCTGGCTGGCAGAT 

GGCAGCGTCCGCTACCCTGTGGTTCACCCGCATCCTAACTGTGGGCCCCCAGAGCCTGGGGT 

CCGAAGCTTTGGCTTCCCCGACCCGCAGAGCCGCTTGTACGGTGTTTACTGCTACCGCCAGC 

ACTAGGACCTGGGGCCCTCCCCTGCCGCATTCCCTCACTGGCTGTGTATTTATTGAGTGGTT 

CGTTTTCCCTTGTGGGTTGGAGCCATTTTAACTGTTTTTATACTTCTCAATTTAAATTTTCT 

TTAAACATTTTTTTACTATTTTTTGTAAAGCAAACAGAACCCAATGCCTCCCTTTGCTCCTG 

GATGCCCCACTCCAGGAATCATGCTTGCTCCCCTGGGCCATTTGCGGTTTTGTGGGCTTCTG 

GAGGGTTCCCCGCCATCCAGGCTGGTCTCCCTCCCTTAAGGAGGTTGGTGCCCAGAGTGGGC 

GGTGGCCTGTCTAGAATGCCGCCGGGAGTCCGGGCATGGTGGGCACAGTTCTCCCTGCCCCT 

CAGCCTGGGGGAAGAAGAGGGCCTCGGGGGCCTCCGGAGCTGGGCTTTGGGCCTCTCCTGCC 

CACCTCTACTTCTCTGTGAAGCCGCTGACCCCAGTCTGCCCACTGAGGGGCTAGGGCTGGAA 

GCCAGTTCTAGGCTTCCAGGCGAAATCTGAGGGAAGGAAGAAACTCCCCTCCCCGTTCCCCT 

TCCCCTCTCGGTTCCAAAGAATCTGTTTTGTTGTCATTTGTTTCTCCTGTTTCCCTGTGTGG 

GGAGGGGCCCTCAGGTGTGTGTACTTTGGACAATAAATGGTGCTATGACTGCCTTCCGCCAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 78 

MGLLLLVPLLLLPGSYGLPFYNGFYYSNSANDQNLGNGHGKDLLNGVKLWETPEETLFTYQ 
GASVILPCRYRYEPALVSPRRVRVKWWKLSENGAPEKDVLVAIGLRHRSFGDYQGRVHLRQD 
KEHDVSLEIQDLRLEDYGRYRCEVIDGLEDESGLVELELRGWFPYQSPNGRYQFNFHEGQQ 
VCAEQAAWASFEQLFRAWEEGLDWCNAGWLQDATVQYPIMLPRQPCGGPGLAPGVRSYGPR 
HRRLHRYDVFCFATALKGRVYYLEHPEKLTLTEAREACQEDDATIAKVGQLFAAWKFHGLDR 
CDAGWIADGSVRYPWHPHPNCGPPEPGVRSFGFPDPQSRLYGVYCYRQH 

Signal sequence: 

amino acids 1-17 

Casein kinase II phosphorylation site. 

amino acids 29-33, 53-57, 111-115, 278-282 

Tyrosine kinase phosphorylation site. 

amino acids 137-145 

N-myristoylation site. 

amino acids 36-42, 184-190, 208-214, 237-243, 297-303, 307-313 



78 / 122 



wo 00/15796 



PCT/US99/21090 



FTOTIRE 79 

GGAGAGCGGAGCGAAGCTGGATAACAGGGGACCGATGATGTGGCGACCATCAGTTCTGCTGC 

TTCTGTTGCTACTGAGGCACGGGGCCCAGGGGAAGCCATCCCCAGACGCAGGCCCTCATGGC 

CAGGGGAGGGTGCACCAGGCGGCCCCCCTGAGCGACGCTCCCCATGATGACGCCCACGGGAA 

CTTCCAGTACGACCATGAGGCTTTCCTGGGACGGGAAGTGGCCAAGGAATTCGACCAACTCA 

CCCCAGAGGAAAGCCAGGCCCGTCTGGGGCGGATCGTGGACCGCATGGACCGCGCGGGGGAC 

GGCGACGGCTGGGTGTCGCTGGCCGAGCTTCGCGCGTGGATCGCGCACACGCAGCAGCGGCA 

CATACGGGACTCGGTGAGCGCGGCCTGGGACACGTACGACACGGACCGCGACGGGCGTGTGG 

GTTGGGAGGAGCTGCGCAACGCCACCTATGGCCACTACGCGCCCGGTGAAGAATTTCATGAC 

GTGGAGGATGCAGAGACCTACAAAAAGATGCTGGCTCGGGACGAGCGGCGTTTCCGGGTGGC 

CGACCAGGATGGGGACTCGATGGCCACTCGAGAGGAGCTGACAGCCTTCCTGCACCCCGAGG 

AGTTCCCTCACATGCGGGACATCGTGATTGCTGAAACCCTGGAGGACCTGGACAGAAACAAA 

GATGGCTATGTCCAGGTGGAGGAGTACATCGCGGATCTGTACTCAGCCGAGCCTGGGGAGGA 

GGAGCCGGCGTGGGTGCAGACGGAGAGGCAGCAGTTCCGGGACTTCCGGGATCTGAACAAGG 

ATGGGCACCTGGATGGGAGTGAGGTGGGCCACTGGGTGCTGCCCCCTGCCCAGGACCAGCCC 

CTGGTGGAAGCCAACCACCTGCTGCACGAGAGCGACACGGACAAGGATGGGCGGCTGAGCAA 

AGCGGAAATCCTGGGTAATTGGAACATGTTTGTGGGCAGTCAGGCCACCAACTATGGCGAGG 

ACCTGACCCGGCACCACGATGAGCTGIS&GCACCGCGCACCTGCCACAGCCTCAGAGGCCCG 

CACAATGACCGGAGGAGGGGCCGCTGTGGTCTGGCCCCCTCCCTGTCCAGGCCCCGCAGGAG 

GCAGATGCAGTCCCAGGCATCCTCCTGCCCCTGGGCTCTCAGGGACCCCCTGGGTCGGCTTC 

TGTCCCTGTCACACCCCCAACCCCAGGGAGGGGCTGTCATAGTCCCAGAGGATAAGCAATAC 

CTATTTCTGACTGAGTCTCCCAGCCCAGACCCAGGGACCCTTGGCCCCAAGCTCAGCTCTAA 

GAACCGCCCCAACCCCTCCAGCTCCAAATCTGAGCCTCCACCACATAGACTGAAACTCCCCT 

GGCCCCAGCCCTCTCCTGCCTGGCCTGGCCTGGGACACCTCCTCTCTGCCAGGAGGCAATAA 

AAGCCAGCGCCGGGACCTTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATVAAAAAA 

AAAAAAAAAAAAAAA 
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FIGURE 80 

MMWRPSVLLLLLLLRHGAQGKPSPDAGPHGQGRVHQAAPLSDAPHDDAHGNFQYDHEAFLGR 

EVAKEFDQLTPEESQARLGRIVDRMDRAGDGDGWVSLAELRAWIAHTQQRHIRDSVSAAWDT 

YDTDRDGRVGWEELRNATYGHYAPGEEFHDVEDAETYKKMLARDERRFRVADQDGDSMATRE 

ELTAFLHPEEFPHMRDIVIAETLEDLDRNKDGYVQVEEYIADLYSAEPGEEEPAWVQTERQQ 

FRDFRDLNKDGHLDGSEVGHWVLPPAQDQPLVEANHLLHESDTDKDGRLSKAEILGNWNMFV 
GSQATNYGEDLTRHHDEL 

Signal sequence: 

amino acids 1-20 

N-glycosylation site, 
amino acids 140-144 

Casein kinase II phosphorylation site. 

amino acids 72-76, 98-102, 127-131, 184-188, 208-212, 289-293, 
291-295, 298-302 

N-iayristoylation site. 

amino acids 263-269, 311-317 

Endoplasmic reticultnn targeting sequence. 

amino acids 325-330 
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FIGURE 81 

GGGGCCTTGCCTTCCGCACTCGGGCGCAGCCGGGTGGATCTCGAGCAGGTGCGGAGCCCCGG 
GCGGCGGGCGCGGGTGCGAGGGATCCCTGACGCCTCTGTCCCTGTTTCTTTGTCGCTCCCAG 
CCTGTCTGTCGTCGTTTTGGCGCCCCCGCCTCCCCGCGGTGCGGGGTTGCACACCGATCCTG 
GGCTTCGCTCGATTTGCCGCCGAGGCGCCTCCCAGACCTAGAGGGGCGCTGGCCTGGAGCAG 
CGGGTCGTCTGTGTCCTCTCTCCTCTGCGCCGCGCCCGGGGATCCGAAGGGTGCGGGGCTCT 
GAGGAGGTGACGCGCGGGGCCTCCCGCACCCTGGCCTTGCCCGCATTCTCCCTCTCTCCCAG 
GTGTGAGCAGCCTATCAGTCACCATGTCCGCAGCCTGGATCCCGGCTCTCGGCCTCGGTGTG 
TGTCTGCTGCTGCTGCCGGGGCCCGCGGGCAGCGAGGGAGCCGCTCCCATTGCTATCACATG 
TTTTACCAGAGGCTTGGACATCAGGAAAGAGAAAGCAGATGTCCTCTGCCCAGGGGGCTGCC 
CTCTTGAGGAATTCTCTGTGTATGGGAACATAGTATATGCTTCTGTATCGAGCATATGTGGG 
GCTGCTGTCCACAGGGGAGTAATCAGCAACTCAGGGGGACCTGTACGAGTCTATAGCCTACC 
TGGTCGAGAAAACTATTCCTCAGTAGATGCCAATGGCATCCAGTCTCAAATGCTTTCTAGAT 
GGTCTGCTTCTTTCACAGTAACTAAAGGCAAAAGTAGTACACAGGAGGCCACAGGACAAGCA 
GTGTCCACAGCACATCCACCAACAGGTAAACGACTAAAGAAAACACCCGAGAAGAAAACTGG 
CAATAAAGATTGTAAAGCAGACATTGCATTTCTGATTGATGGAAGCTTTAATATTGGGCAGC 
GCCGATTTAATTTACAGAAGAATTTTGTTGGAAAAGTGGCTCTAATGTTGGGAATTGGAACA 
GAAGGACCACATGTGGGCCTTGTTCAAGCCAGTGAACATCCCAAAATAGAATTTTACTTGAA 
AAACTTTACATCAGCCAAAGATGTTTTGTTTGCCATAAAGGAAGTAGGTTTCAGAGGGGGTA 
ATTCCAATACAGGAAAAGCCTTGAAGCATACTGCTCAGAAATTCTTCACGGTAGATGCTGGA 
GTAAGAAAAGGGATCCCCAAAGTGGTGGTGGTATTTATTGATGGTTGGCCTTCTGATGACAT 
CGAGGAAGCAGGCATTGTGGCCAGAGAGTTTGGTGTCAATGTATTTATAGTTTCTGTGGCCA 
AGCCTATCCCTGAAGAACTGGGGATGGTTCAGGATGTCACATTTGTTGACAAGGCTGTCTGT 
CGGAATAATGGCTTCTTCTCTTACCACATGCCCAACTGGTTTGGCACCACAAAATACGTAAA 
GCCTCTGGTACAGAAGCTGTGCACTCATGAACAAATGATGTGCAGCAAGACCTGTTATAACT 
CAGTGAACATTGCCTTTCTAATTGATGGCTCCAGCAGTGTTGGAGATAGCAATTTCCGCCTC 
ATGCTTGAATTTGTTTCCAACATAGCCAAGACTTTTGAAATCTCGGACATTGGTGCCAAGAT 
AGCTGCTGTACAGTTTACTTATGATCAGCGCACGGAGTTCAGTTTCACTGACTATAGCACCA 
AAGAGAATGTCCTAGCTGTCATCAGAAACATCCGCTATATGAGTGGTGGAACAGCTACTGGT 
GATGCCATTTCCTTCACTGTTAGAAATGTGTTTGGCCCTATAAGGGAGAGCCCCAACAAGAA 
CTTCCTAGTAATTGTCACAGATGGGCAGTCCTATGATGATGTCCAAGGCCCTGCAGCTGCTG 
CACATGATGCAGGAATCACTATCTTCTCTGTTGGTGTGGCTTGGGCACCTCTGGATGACCTG 
AAAGATATGGCTTCTAAACCGAAGGAGTCTCACGCTTTCTTCACAAGAGAGTTCACAGGATT 
AGAACCAATTGTTTCTGATGTCATCAGAGGCATTTGTAGAGATTTCTTAGAATCCCAGCAAT 
AATGGTAACATTTTGACAACTGAAAGAAAAAGTACAAGGGGATCCAGTGTGTAAATTGTATT 
CTCATAATACTGAAATGCTTTAGCATACTAGAATCAGATACAAAACTATTAAGTATGTCAAC 
AGCCATTTAGGCAAATAAGCACTCCTTTATy^GCCGCTGCCTTCTGGTTACAATTTACAGTGT 
ACTTTGTTAAAAACACTGCTGAGGCTTCATAATCATGGCTCTTAGAAACTCAGGAAAGAGGA 
GATAATGTGGATTAAAACCTTAAGAGTTCTAACCATGCCTACTAAATGTACAGATATGCAAA 
TTCCATAGCTCAATAAAAGAATCTGATACTTAGACCAAAAAAAAAAA 
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FIGURE 82 

MSAAWIPALGLGVCLLLLPGPAGSEGAAPIAITCFTRGLDIRKEKADVLCPGGCPLEEFSVY 
GNI VYASVSS I CGAAVHRGVISNSGGPVRVYSLPGRENYSSVDANG IQSQMLSRWSASFTVT 
KGKSSTQEATGQAVSTAHPPTGKRLKKTPEKKTGNKDCKADIAFLIDGSFNIGQRRFNLQKN 
FVGKVALMLGIGTEGPHVGLVQASEHPKIEFYLKNFTSAKDVLFAIKEVGFRGGNSNTGKAL 
KHTAQKFFTVDAGVRKGI PKVWVFIDGWPSDDIEEAGI VAREFGVNVFI VSVAKPI PEELG 
K^^QDVTFVDKAVCRNNGFFSYHMPIWFGTTKYVKPLVQKLCTHEQMMCSKTCYNSVNIAFLI 
DGSSSVGDSNFRLMLEFVSNIAKTFEISDIGAKIAAVQFTYDQRTEFSFTDYSTKENVLAVI 
RNIRYMSGGTATGDAISFTVRNVFGPIRESPNKNFLVIVTDGQSYDDVQGPAAAAHDAGITI 
FSVGVAWAPLDDLKDMASKPKESHAFFTREFTGLEPIVSDVIRGICRDFLESQQ 

Signal sequence: 

amino acids 1-24 

N-glycosylation site. 

amino acids 100-104, 221-225 

Casein kinase II phosphorylation site. 

amino acids 102-106, 129-133, 224-228, 316-320, 377-381, 420-424, 
425-429, 478-482, 528-532 

N-myristoylation site. 

amino acids 10-16, 23-29, 81-87, 135-141, 158-164, 205-211, 
239-245, 240-246, 261-267, 403-409, 442-448, 443-449 

Amidation site. 

amino acids 145-149 



82 / 122 



wo 00/15796 



PCT/US99/21090 



FTGTJRE 83 

CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCC 

GGCGGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCG 

GGGCGGCGGCTGCGGGCGCAGAGCGGAGASGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGC 

TGCTGGCGGCGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTC 

AAGCCCGGCCCGGCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGA 

GGTTGAGGAACTGATGGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGG 

CAGAAGAAGCTGCTGCTAAAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTAT 

CACAATGAGACCAACACAGACACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAAT 

TCACAAGATAACCAACAACCAGACTGGACAAATGGTCTTTTCAGAGACAGTTATCACATCTG 

TGGGAGACGAAGAAGGCAGAAGGAGCCACGAGTGCATCATCGACGAGGACTGTGGGCCCAGC 

ATGTACTGCCAGTTTGCCAGCTTCCAGTACACCTGCCAGCCATGCCGGGGCCAGAGGATGCT 

CTGCACCCGGGACAGTGAGTGCTGTGGAGACCAGCTGTGTGTCTGGGGTCACTGCACCAAAA 

TGGCCACCAGGGGCAGCAATGGGACCATCTGTGACAACCAGAGGGACTGCCAGCCGGGGCTG 

TGCTGTGCCTTCCAGAGAGGCCTGCTGTTCCCTGTGTGCACACCCCTGCCCGTGGAGGGCGA 

GCTTTGCCATGACCCCGCCAGCCGGCTTCTGGACCTCATCACCTGGGAGCTAGAGCCTGATG 

GAGCCTTGGACCGATGCCCTTGTGCCAGTGGCCTCCTCTGCCAGCCCCACAGCCACAGCCTG 

GTGTATGTGTGCAAGCCGACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGATCCTGCTGCC 

CAGAGAGGTCCCCGAT6AGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCGCCAGGAGCTGG 

AGGACCTGGAGAGGAGCCTGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTGCCGCCGCT 

GCACTGCTGGGAGGGGAAGAGATTTAGATCTGGACCAGGCTGTGGGTAGATGTGCAATAGAA 

ATAGCTAATTTATTTCCCCAGGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTACA 

TCTTCTTCCCAGTAAGTTTCCCCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGC 

TCCCCCAGGCTGTTCTCCAGGCTTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAAC 

TGCAGGAGCAGTTTGCCACCCCTGTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAG 

ACAGCCGTTTGTTCTACATGGCTTTGATAATTGTTTGAGGGGAGGAGATGGAAACAATGTGG 

AGTCTCCCTCTGATTGGTTTTGGGGAAATGTGGAGAAGAGTGCCCTGCTTTGCAAACATCAA 

CCTGGCAAAAATGCAACAAATGAATTTTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTG 

TGCCTTCAGCTGTTGCAGATGAAATGTTCTGTTCACCCTGCATTACATGTGTTTATTCATCC 

AGCAGTGTTGCTCAGCTCCTACCTCTGTGCCAGGGCAGCATTTTCATATCCAAGATCAATTC 

CCTCTCTCAGCACAGCCTGGGGAGGGGGTCATTGTTCTCCTCGTCCATCAGGGATCTCAGAG 

GCTCAGAGACTGCAAGCTGCTTGCCCAAGTCACACAGCTAGTGAAGACCAGAGCAGTTTCAT 

CTGGTTGTGACTCTAAGCTCAGTGCTCTCTCCACTACCCCACACCAGCCTTGGTGCCACCAA 

AAGTGCTCCCCAAAAGGAAGGAGAATGGGATTTTTCTTGAGGCATGCACATCTGGAATTAAG 

GTCAAACTAATTCTCACATCCCTCTAAAAGTAAACTACTGTTAGGAACAGCAGTGTTCTCAC 

AGTGTGGGGCAGCCGTCCTTCTAATGAAGACAATGATATTGACACTGTCCCTCTTTGGCAGT 

TGCy^TTAGTAACTTTGAAAGGTATATGACTGAGCGTAGCATACAGGTTAACCTGCAGAAACA 

GTACTTAGGTAATTGTAGGGCGAGGATTATAAATGAAATTTGCAAAATCACTTAGCAGCAAC 

TGAAGACAATTATCAACCACGTGGAGAAAATCAAACCGAGCAGGGCTGTGTGAAACATGGTT 

GTAATATGCGACTGCGAACACTGAACTCTACGCCACTCCACAAATGATGTTTTCAGGTGTCA 

TGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAAGTTTAAAGTTGCACATGATTGTA 

TAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACATAAGTTGCATTTAGAAATCAAGC 

ATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 84 

MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDTQ 
HKLRSAVEEMEAEEAAAKASSEVNI^LPPSYHNETNTDTKVGNNTIHVHREIHKITNNQTG 
QMVFSETVITSVGDEEGRRSHECIIDEDCGPSMYCQFASFQYTCQPCRGQRMLCTRDSECCG 
DQLCVWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPASRL 
LDLITWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILLPREVPDEYEV 
GSFMEEVRQELEDLERSLTEEMALGEPAAAAAALLGGEEI 

Signal sequence: 

amino acids 1-19 

N-glycosylation site. 

amino acids 96-100, 106-110, 121-125, 204-208 
Casein kinase II phosphorylation site. 

amino acids 46-50, 67-71, 98-102, 135-139, 206-210, 312-316, 
327-331 

N-myristoylation site. 

amino acids 202-208, 217-223 

Amidation site. 

amino acids 140-144 



84 / 122 



wo 00/15796 PCT/US99/21090 

FIGURE 85 

AAGGAGGCTGGGAGGAAAGAGGTAAGAAAGGTTAGAGAACCTACCTCACATCTCTCTGGGCTCAGAAGGACTCTG 

AAGATAACAATAATTTCAGCCCATCCACTCTCCTTCCCTCCCAAACACACATGTGCATGTACACACACACATA^^ 

CACACATACACCTTCCTCTCCTTCACTGAAGACTCACAGTCACTCACTCTGTGAGCAGGTCATAGAAAAGGACAC 

TAAAGCCTTAAGGACAGGCCTGGCCATTACCTCTGCAGCTCCTTTGGCTTGTTGAGTCAAAAAACATGGGAGGGG 

CCAGGCACGGTGACTCACACCTGTAATCCCAGCATTTTGGGAGACCGAGGTGAGCAGATCACTTGAGGTCAGGAG 

TTCGAGACCAGCCTGGCCAACATGGAGAAACCCCCATCTCTACTAAAAATACAAAAATTAGCCAGGAGTGGTGGC 

AGGTGCCTGTAATCCCAGCTACTCAGGTGGCTGAGCCAGGAGAATCGCTTGAATCCAGGAGGCGGAGGATGCAGT 

CAGCTGAGTGCACCGCTGCACTCCAGCCTGGGTGACAGAATGAGACTCTGTCTCAAACAAACAAACACGGGAGGA 

GGGGTAGATACTGCTTCTCTGCAACCTCCTTAACTCTGCATCCTCTTCTTCCAGGGCTGCCCCTGATGGGGCCTG 

GCAATGACTGAGCAGGCCCAGCCCCAGAGGACAAGGAAGAGAAGGCATATTGAGGAGGGCAAGAAGTGACGCCCG 

GTGTAGAATGACTGCCCTGGGAGGGTGGTTCCTTGGGCCCTGGCAGGGTTGCTGACCCTTACCCTGCAAAACACA 

AAGAGCAGGACTCCAGACTCTCCTTGTGAATGGTCCCCTGCCCTGCAGCTCCACCATGAGGCTTCTCGTGGCCCC 

ACTCTTGCTAGCTTGGGTGGCTGGTGCCACTGCCACTGTGCCCGTGGTACCCTGGCATGTTCCCTGCCCCCCTCA 

GTGTGCCTGCCAGATCCGGCCCTGGTATACGCCCCGCTCGTCCTACCGCGAGGCTACCACTGTGGACTGCAATGA 

CCTATTCCTGACGGCJVGTCCCCCCGGCACTCCCCGCAGGCACACAGACCCTGCTCCTGCAGAGCAACAGCATO^ 

CCGTGTGGACCAGAGTGAGCTGGGCTACCTGGCCAATCTCACAGAGCTGGACCTGTCCCAGAACAGCTTTTCGGA 

TGCCCGAGACTGTGATTTCCATGCCCTGCCCCAGCTGCTGAGCCTGCACCTAGAGGAGAACCAGCTGACCCGGCT 

GGAGGACCACAGCTTTGCAGGGCTGGCCAGCCTACAGGAACTCTATCTCAACCACAACCAGCTCTACCGCATCGC 

CCCCAGGGCCTTTTCTGGCCTCAGCAACTTGCTGCGGCTGCACCTCAACTCCAACCTCCTGAGGGCCATTGACAG 

CCGCTGGTTTGAAATGCTGCCCAACTTGGAGATACTCATGATTGGCGGCAACAAGGTAGATGCCATCCT 

GAACTTCCGGCCCCTGGCCAACCTGCGTAGCCTGGTGCTAGCAGGCATGAACCTGCGGGAGATCTCCGACTATGC 

CCTGGAGGGGCTGCAAAGCCTGGAGAGCCTCTCCTTCTATGACAACCAGCTGGCCCGGGTGCCCAGGCGGGCACT 

GGAACAGGTGCCCGGGCTCAAGTTCCTAGACCTCAACAAGAACCCGCTCCAGCGGGTAGGGCGGGGGGACTTTGC 

CMCJlTGCTGCACCrTAAGGAGCTGGGACTGAACAACATGGAGGAGCTGGTCTCCATC^^^ 

GAACCTCCCCGAGCTGACCAAGCTGGACATCACCAATAACCCT^CGGCTGTCCTTCATCCACCCCCGCGCCTO^ 

CCACCTGCCCCAGATGGAGACCCTCATGCTCAACAACAACGCTCTCAGTGCCTTGCACCAGCAGACGGTGGAGTC 

CCTGCCCAACCTGCAGGAGGTAGGTCTCCACGGCAACCCCATCCGCTGTGACTGTGTCATCCGCTGGGCCAATGC 

CACX3GGCACCCGTGTCCGCTTCATCGAGCCGCAATCCACCCTGTGTGCGGAGCCTCCGGACCTCCAGCGCCTCCC 

GGTCCGTGAGGTGCCCTTCCGGGAGATGACGGACCyVCTGTTTGCCCCTCATCTCCCCACGAAGCTTCCCCCCAAG 

CCTCCAGGTAGCCAGTGGAGAGAGCATGGTGCTGCATTGCCGGGCACTGGCCGAACCCGAACCCGAGATCTACTG 

GGTCACTCCAGCTGGGCTTCGACTGACACCTGCCCATGCAGGCAGGAGGTACCGGGTGTACCCCGAGGGGACCCT 

GGAGCTGCGGAGGGTGACAGCAGAAGAGGCAGGGCTATACACCTGTGTGGCCCAGAACCTGGTGGGGGCTGACAC 

TAAGACGGTTAGTGTGGTTGTGGGCCGTGCTCTCCTCCAGCCAGGCAGGGACGAAGGACAGGGGCTGGAGCTCCG 

GGTGCAGGAGACCCACCCCTATCACATCCTGCTATCTTGGGTCACCCCACCCAACACAGTGTCCACC^ 

CTGGTCCAGTGCCTCCTCCCTCCGGGGCCAGGGGGCCACAGCTCTGGCCCGCCTGCCTCGGGGAACCCACAGCTA 

CAACATTACCCGCCTCCTTCAGGCCACGGAGTACTGGGCCTGCCTGCAAGTGGCCTTTGCTGATGCCCACACCCA 

GTTGGCTTGTGTATGGGCCAGGACCAAAGAGGCCACTTCTTGCCACAGAGCCTTAGGGGATCGTCCTGGGCTCAT 

TGCCATCCTGGCrCTCGCKSTCCTTOTCCrrGGCAGCTGGGCTAGCGGCCCACCTTTC 

GGGTGTGGGTGGGAGGCGGCCTCTCCCTCCAGCCTGGGOTTTCTGGGGCTGGAGTGCCCCTTCTGTCC^ 

GTCTGCTCCCCTCGTCCTGCCCTGGAATCCAGGGAGGAAGCTGCCCAGATCCTCAGAAGGGGAGACACTGTTGCC 

ACCATTGTCTCAAAATTCTTGAAGCTCAGCCTGTTCTCAGC7VGTAGAGAAATCACTAGGACTAC 

AGAGAAGCAGTCTGGGCCAGATGCCCTGCCAGGAAAGGGACATGGACCCAGGTGCTTGAGGCCTGGCAGCTGGGC 

CAAGACAGATGGGGCTTTGTGGCCCTGGGGGTGCTTCTGCAGCCTTGAAAAAGTTGCCCTTACCTCCTAGGGTCA 

CCTCTGCTGCCATTCTGAGGAACATCTCCAAGGAACAGGAGGGACTTTGGCTAGAGCCTCCTGCCTCCCCATCTT 

CTCTCTGCCCAGAGGCTCCTGGGCCTGGCTTGGCTGTCC.CCTACCTGTGTCCCCGGGCTGCACCCCTTCCTCTTC 

TCTTTCTCTGtACAGTCTCAGTTGCTTGCTCTTGTGCCtCCTGGGCAAGGGCTGAAGGAGGCCACTCCATCTCAC 

CTCGGGGGGCTGCCCTCAATGTGGGAGTGACCCCAGCCAGATCTGAAGGACATTTGGGAGAGGGATGCCCAGGAA 

CGCCTCATCTCAGCAGCCTGGGCTCGGCATTCCGAAGCTGACTTTCTATAGGCAATTTTGTACCTTTGTGGAGAA 

ATGTGTCACCTCCCCCT^CCCGATTCACTCrTTTCTCCTGTTTTGTAAAAAATAAAAATAAATAATAAC^ 

AAAA 
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FIGURE 86 

MRLLVAPLLLAWVAGATATVPWPWHVPCPPQCACQIRPWYTPRSSYREATTVDCNDLFLTA 

VPPALPAGTQTLLLQSNSIVRVDQSELGYLANLTELDLSQNSFSDARDCDFHALPQLLSLHL 

EENQLTRLEDHSFAGLASLQELYLNHNQLYRIAPRAFSGLSNLLRLHLNSNLLRAIDSRWFE 

MLPNLEILMIGGNKVDAILDMNFRPLANLRSLVLAGMNLREISDYALEGLQSLESLSFYDNQ 

LARVPRRALEQVPGLKFLDLNKNPLQRVGPGDFANMLHLKELGLNNMEELVSIDKFALVNLP 

ELTKLDITNNPRLSFIHPRAFHHLPQMETLMLNNNALSALHQQTVESLPNLQEVGLHGNPIR 

CDCVIRWANATGTRVRFIEPQSTLCAEPPDLQRLPVREVPFREMTDHCLPLISPRSFPPSLQ 

VASGESMVLHCRALAEPEPEIYWVTPAGLRLTPAHAGRRYRVYPEGTLELRRVTAEEAGLYT 

CVAQNLVGADTKTVSVWGRALLQPGRDEGQGLELRVQETHPYHILLSWVTPPNTVSTNLTW 

SSASSLRGQGATALARLPRGTHSYNITRLLQATEYWACLQVAFADAHTQLACVWARTKEATS 

CHRALGDRPGLIAILALAVLLLAAGLAAHLGTGQPRKGVGGRRPLPPAWAFWGWSAPSVRW 

SAPLVLPWNPGRKLPRSSEGETLLPPLSQNS 

Signal sequence: 

amino acids 1-18 

Transmembrane domain: 

amino acids 629-648 

N-glycosylation site. 

amino acids 94-98, 381-385, 555-559, 583-587 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 485-489 

Casein kinase II phosphorylation site. 

amino acids 46-50, 51-55, 96-100, 104-108, 130-134, 142-146, 
243-247, 313-317, 488-492, 700-704 

Tyrosine kinase phosphorylation site. 

amino acids 532-540 

N-myristoylation site. 

amino acids 15-21, 493-499, 566-572 

Amidation site. 

amino acids 470-474, 660-664, 692-696 
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FIGURE 87 

GCAAGCCAAGGCGCTGTTTGAGAAGGTGAAGAAGTTCCGGACCCATGTGGAGGAGGGGGACATTGTGTACCGCCT 

CTA CATG CGGCAGACCATCATCAAGGTGATCAAGTTCATCCTCATCATCTGCTACACCGTCTACTACGTGCACAA 

CATCAAGTTCGACGTGGACTGCACCGTGGACATTGAGAGCCTGACGGGCTACCGCACCTACCGCTGTGCCCACCC 

CCTGGCCACACTCTTCAAGATCCTGGCGTCCTTCTACATCAGCCTAGTCATCTTCTACGGCCTCATCTGCATGTA 

CACACTGTGGTGGATGCTACGGCGCTCCCTCAAGAAGTACTCGTTTGAGTCGATCCGTGAGGAGAGCAGCTACAG 

CGACATCCCCGACGTCAAGAACGACTTCGCCTTCATGCTGCACCTCATTGACCAATACGACCCGCTCTACTCCAA 

GCGCTTCGCCGTCTTCCTGTCGGAGGTGAGTGAGAACAAGCTGCGGCAGCTGAACCTCAACAACGAGTGGACGCT 

GGACAAGCTCCGGCAGCGGCTCACCAAGAACGCGCAGGACAAGCTGGAGCTGCACCTGTTCATGCTCAGTGGCAT 

CCCTGACACTGTGTTTGACCTGGTGGAGCTGGAGGTCCTCAAGCTGGAGCTGATCCCCGACGTGACCATCCCGCC 

CAGCATTGCCCAGCTCACGGGCCTCAAGGAGCTGTGGCTCTACCACACAGCGGCCAAGATTGAAGCGCCTGCGCT 

GGCCTTCCTGCGCGAGAACCTGCGGGCGCTGCACATCAAGTTCACCGACATCAAGGAGATCCCGCTGTGGATCTA 

TAGCCTGAAGACACTGGAGGAGCTGCACCTGACGGGCAACCTGAGCGCGGAGAACAACCGCTACATCGTCATCGA 

CGGGCTGCGGGAGCTCAAACGCCTCAAGGTGCTGCGGCTCAAGAGCAACCTAAGCAAGCTGCCACAGGTGGTCAC 

AGATGTGGGCGTGCACCTGCAGAAGCTGTCCATCAACAATGAGGGCACCAAGCTCATCGTCCTCAACAGCCTCAA 

GAAGATGGCGAACCTGACTGAGCTGGAGCTGATCCGCTGCGACCTGGAGCGCATCCCCCACTCCATCTTCAGCCT 

CCACAACCTGCAGGAGATTGACCTCAAGGACAACAACCTCAAGACCATCGAGGAGATCATCAGCTTCCAGCACCT 

GCACCGCCTCACCTGCCTTAAGCTGTGGTACAACCACATCGCCTACATCCCCATCCAGATCGGCAACCTCACCAA 

CCTGGAGCGCCTCTACCTGAACCGCAACAAGATCGAGAAGATCCCCACCCAGCTCTTCTACTGCCGCAAGCTGCG 

CTACCTGGACCTCAGCCACAACAACCTGACCTTCCTCCCTGCCGACATCGGCCTCCTGCAGAACCTCCAGAACCT 

AGCCATCACGGCCAACCGGATCGAGACGCTCCCTCCGGAGCTCTTCCAGTGCCGGAAGCTGCGGGCCCTGCACCT 

GGGCAACAACGTGCTGCAGTCACTGCCCTCCAGGGTGGGCGAGCTGACCAACCTGACGCAGATCGAGCTGCGGGG 

CAACCGGCTGGAGTGCCTGCCTGTGGAGCTGGGCGAGTGCCCACTGCTCAAGCGCAGCGGCTTGGTGGTGGAGGA 

GGACCTGTTCAACACACTGCCACCCGAGGTGAAGGAGCGGCTGTGGAGGGCTGACAAGGAGCAGGCCTGAGCGAG 

GCCGGCCCAGCACAGCAAGCAGCAGGACCGCTGCCCAGTCCTCAGGCCCGGAGGGGCAGGCCTAGCTTCTCCCAG 

AACTCCCGGACAGCCAGGACAGCCTCGCGGCTGGGCAGGAGCCTGGGGCCGCTTGTGAGTCAGGCCAGAGCGAGA 

GGAOVGTATCTGTGGGGCTGGCCCCTTTTCTCCCTCTGAGACTCAC^STCCCCCAGGGa^GTGCTTGT^ 

AGCAAGTCTCAAGAGCGCAGTATTTGGATAATCAGGGTCTCCTCCCTGGAGGCCAGCTCTGCCCCAGGGGCTGAG 

CTGCCACCAGAGGTCCTGGGACCCTCACTTTAGTTCTTGGTATTTATTTTTCTCCATCTCCCACCTCCTTCATCC 

AGATAACTTATACATTCCCAAGAAAGTTCAGCCCAGATGGAAGGTGTTCAGGGAAAGGTGGGCTGCCTTTTCCCC 

TTGTCCTTATTTAGCGATGCCGCCGGGCATTTAACACCCACCTGGACTTCAGCAGAGTGGTCCGGGGCGAACCAG 

CCATGGGACGGTCACCCAGCAGTGCCGGGCTGGGCTCTGCGGTGCGGTCCACGGGAGAGCAGGCCTCCAGCTGGA 

AAGGCCAGGCCTGGAGCTTGCCTCTTCAGTTTTTGTGGCAGTTTTAGTTTTTTGTTTTTTTTTTTTTTAATCA^ 

AAACAATTTTTTTTAAAAAAAAGCTTTGAAAATGGATGGTTTGGGTATTAAAAAGAAA7U\AAAAACTTAAAAAAA 

AAAAGACACTAACGGCCAGTGAGTTGGAGTCTCAGGGCAGGGTGGCAGTTTCCCTTGAGCAAAGCAGCCAGACGT 

TGAACTGTGTTTCCTTTCCCTGGGCGCAGGGTGCAGGGTGTCTTCCGGATCTGGTGTGACCTTGGTCCAGGAGTT 

CTATTTGTTCCTGGGGAGGGAGGTTTTTTTGTTTGTTTTTTGGGTTTTTTTGGTGTCTTGTTTTCTTTCTCCTCC 

ATGTGTCTTGGCAGGCACTCATTTCTGTGGCTGTCGGCCAGAGGGAATGTTCTGGAGCTGCCAAGGAGGGAGGAG 

ACTCGGGTTGGCTAATCCCCGGATGAACGGTGCTCCATTCGCACCTCCCCTCCTCGTGCCTGCCCTGCCTCTCCA 

CGCACAGTGTTAAGGAGCCAAGAGGAGCCACTTCGCCCAGACTTTGTTTCCCCACCTCCTGCGGCATGGGTGTGT 

CCAGTGCCACCGCTGGCCTCCGCTGCTTCCATCAGCCCTGTCGCCACCTGGTCCTTCATGAAGAGCAGACACTTA 

GAGGCTGGTCGGGAATGGGGAGGTCGCCCCTGGGAGGGCAGGCGTTGGTTCCAAGCCGGTTCCCGTCCCTGGCGC 

CTGGAGTGCACACAGCCCAGTCGGCACCTGGTGGCTGGAAGCCAACCTGCTTTAGATCACTCGGGTCCCCACCTT 

AGAAGGGTCCCCGCCTTAGATCAATCACGTGGACACTAAGGCACGTTTTAGAGTCTCTTGTCTTAATGATTATGT 

CCATCCGTCTGTCCGTCCATTTGTGTTTTCTGCGTCGTGTCATTGGATATAATCCTCAGAAATAATGCACACTAG 

CCTOTGACAACCyVTGAAGCAAAAATCCGTTACATGTGGGTCTGAACTTGTAGACTCGGTCACAGTATCAAATAAA 

ATCTATAACAGAAAAAAAAAAAATU^ 
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FIGURE 8« 

MRQTIIKVIKFILIICYTVYYVHNIKFDVDCTVDIESLTGYRTYRCAHPLATLFKILASFYI 
SLVIFYGLICMYTLWWMLRRSLKKYSFESIREESSYSDIPDVKNDFAFMLHLIDQYDPLYSK 
RFAVFLSE VSENKLRQLNLNNEWTLDKLRQRLTKNAQDKLELHLFMLSG I PDT VFDLVELE V 
LKLEL I PDVT I P PS I AQLTGLKELWL YHTAAK I EAPALAFLRENLRALH I KFTDI KE I PLW I 
YSLKTLEELHLTGNLSAENNRYIVIDGLRELKRLKVLRLKSNLSKLPQWTDVGVHLQKLSI 
NNEGTKL I VLNS LKKMANLTELEL I RCDLERI PHS I FSLHNLQE I DLKDNNLKTI EE 1 1 S FQ 
HLHRLTCLKLWYNHIAYI PIQIGNLTNLERLYLNRNKIEKI PTQLFYCRKLRYLDLSHNNLT 
FLPADIGLLQNLQNLAITANRIETLPPELFQCRKLRALHLGNNVLQSLPSRVGELTNLTQIE 
LRGNRLECLPVELGECPLLKRSGLWEEDLFNTLPPEVKERLWRADKEQA 

Transmembrane domain: 

amino acids 51-75 (type II) 

N-glycosylation site. 

amino acids 262-266, 290-294, 328-332, 396-400, 432-436, 491-495 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 85-89 

Casein kinase II phosphorylation site. 

amino acids 91-95, 97-101, 177-181, 253-257, 330-334, 364-368, 
398-402, 493-497 

N-myristoylation site. 

amino acids 173-179, 261-267, 395-401, 441-447 
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FTOIIRE 89 

GCCTGTTGCTGATGCTGCCGTGCGGTACTTGTCATGGAGCTGGCACTGCGGCGCTCTCCCGT 

CCCGCGGTGGTTGCTGCTGCTGCCGCTGCTGCTGGGCCTGAACGCAGGAGCTGTCATTGACT 

GGCCCACAGAGGAGGGCAAGGAAGTATGGGATTATGTGACGGTCCGCAAGGATGCCTACATG 

TTCTGGTGGCTCTATTATGCCACCAACTCCTGCAAGAACTTCTCAGAACTGCCCCTGGTCAT 

GTGGCTTCAGGGCGGTCCAGGCGGTTCTAGCACTGGATTTGGAAACTTTGAGGAAATTGGGC 

CCCTTGACAGTGATCTCAAACCACGGAAAACCACCTGGCTCCAGGCTGCCAGTCTCCTATTT 

GTGGATAATCCCGTGGGCACTGGGTTCAGTTATGTGAATGGTAGTGGTGCCTATGCCAAGGA 

CCTGGCTATGGTGGCTTCAGACATGATGGTTCTCCTGAAGACCTTCTTCAGTTGCCACAAAG 

AATTCCAGACAGTTCCATTCTACATTTTCTCAGAGTCCTATGGAGGAAAAATGGCAGCTGGC 

ATTGGTCTAGAGCTTTATAAGGCCATTCAGCGAGGGACCATCAAGTGCAACTTTGCGGGGGT 

TGCCTTGGGTGATTCCTGGATCTCCCCTGTTGATTCGGTGCTCTCCTGGGGACCTTACCTGT 

ACAGCATGTCTCTTCTCGAAGACAAAGGTCTGGCAGAGGTGTCTAAGGTTGCAGAGCAAGTA 

CTGAATGCCGTAAATAAGGGGCTCTACAGAGAGGCCACAGAGCTGTGGGGGAAAGCAGAAAT 

GATCATTGAACAGAACACAGATGGGGTGAACTTCTATAACATCTTAACTAAAAGCACTCCCA 

CGTCTACAATGGAGTCGAGTCTAGAATTCACACAGAGCCACCTAGTTTGTCTTTGTCAGCGC 

CACGTGAGACACCTACAACGAGATGCCTTAAGCCAGCTCATGAATGGCCCCATCAGAAAGAA 

GCTCAAAATTATTCCTGAGGATCAATCCTGGGGAGGCCAGGCTACCAACGTCTTTGtGAACA 

TGGAGGAGGACTTCATGAAGCCAGTCATTAGCATTGTGGACGAGTTGCTGGAGGCAGGGATC 

AACGTGACGGTGTATAATGGACAGCTGGATCTCATCGTAGATACCATGGGTCAGGAGGCCTG 

GGTGCGGAAACTGAAGTGGCCAGAACTGCCTAAATTCAGTCAGCTGAAGTGGAAGGCCCTGT 

ACAGTGACCCTAAATCTTTGGAAACATCTGCTTTTGTCAAGTCCTACAAGAACCTTGCTTTC 

TACTGGATTCTGAAAGCTGGTCATATGGTTCCTTCTGACCAAGGGGACATGGCTCTGAAGAT 

GATGAGACTGGTGACTCAGCAAGAATS^TGGATGGGGCTGGAGATGAGCTGGTTTGGCCT 

TGGGGCACAGAGCTGAGCTGAGGCCGCTGAAGCTGTAGGAAGCGCCATTCTTCCCTGTATCT 

AACTGGGGCTGTGATCAAGAAGGTTCTGACCAGCTTCTGCAGAGGATAAAATCATTGTCTCT 

GGAGGCAATTTGGAAATTATTTCTGCTTCTTAAAAAAACCTAAGATTTTTTAAAAAATTGAT 

TTGTTTTGATCAAAATAAAGGATGATAATAGATATTAA 
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FIGURE 90 

MELALRRSPVPRWLLLLPLLLGLNAGAVIDWPTEEGKEVWDYVTVRKDAYMFWWLYYATNSC 

KNFSELPLVMWLQGGPGGSSTGFGNFEEIGPLDSDLKPRKTTWLQAASLLFVDNPVGTGFSY 

VNGSGAYAKDLAMVASDMMVLLKTFFSCHKEFQTVPFYIFSESYGGKMAAGIGLELYKAIQR 

GTIKCNFAGVALGDSWISPVDSVLSWGPYLYSMSLLEDKGLAEVSKVAEQVLNAVNKGLYRE 

ATELWGKAEMIIEQNTDGVNFYNILTKSTPTSTMESSLEFTQSHLVCLCQRHVRHLQRDALS 

QLMNGPIRKKLKIIPEDQSWGGQATNVFVNMEEDFMKPVISIVDELLEAGINVTVYNGQLDL 

IVDTMGQEAWVRKLKWPELPKFSQLKWKALYSDPKSLETSAFVKSYKNLAFYWILKAGHMVP 
SDQGDMALKMMRLVTQQE 



Signal sequence: 

amino acids 1-25 



N-glycosylation site. 

amino acids 64-68, 126-130, 362-366 

CAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 101-105 



Casein kinase II phosphorylation site. 

amino acids 204-208, 220-224, 280-284, 284-288, 351-355, 449-4 
N-aayristoylation site. 

amino acids 22-28, 76-82, 79-85, 80-86, 119-125, 169-17! 
187-193, 195-201, 331-337, 332-338. 360-366 
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FIGURE 91 

GGCCGCGGGAGAGGAGGCCATGGGCGCGCGCGGGGCGCTGCTGCTGGCGCTGCTGCTGGCTC 
GGGCTGGACTCAGGAAGCCGGAGTCGCAGGAGGCGGCGCCGTTATCAGGACCATGCGGCCGA 
CGGGTCATCACGTCGCGCATCGTGGGTGGAGAGGACGCCGAACTCGGGCGTTGGCCGTGGCA 
GGGGAGCCTGCGCCTGTGGGATTCCCACGTATGCGGAGTGAGCCTGCTCAGCCACCGCTGGG 
CACTCACGGCGGCGCACTGCTTTGAAACCTATAGTGACCTTAGTGATCCCTCCGGGTGGATG 
GTCCAGTTTGGCCAGCTGACTTCCATGCCATCCTTCTGGAGCCTGCAGGCCTACTACACCCG 
TTACTTCGTATCGAATATCTATCTGAGCCCTCGCTACCTGGGGAATTCACCCTATGACATTG 
CCTTGGTGAAGCTGTCTGCACCTGTCACCTACACTAAACACATCCAGCCCATCTGTCTCCAG 
GCCTCCACATTTGAGTTTGAGAACCGGACAGACTGCTGGGTGACTGGCTGGGGGTACATCAA 
AGAGGATGAGGCACTGCCATCTCCCCACACCCTCCAGGAAGTTCAGGTCGCCATCATAAACA 
ACTCTATGTGCAACCACCTCTTCCTCAAGTACAGTTTCCGCAAGGACATCTTTGGAGACATG 
GTTTGTGCTGGCAACGCCCAAGGCGGGAAGGATGCCTGCTTCGGTGACTCAGGTGGACCCTT 
GGCCTGTAACAAGAATGGACTGTGGTATCAGATTGGAGTCGTGAGCTGGGGAGTGGGCTGTG 
GTCGGCCCAATCGGCCCGGTGTCTACACCAATATCAGCCACCACTTTGAGTGGATCCAGAAG 
CTGATGGCCCAGAGTGGCATGTCCCAGCCAGACCCCTCCTGGCCACTACTCTTTTTCCCTCT 
TCTCTGGGCTCTCCCACTCCTGGGGCCGGTCTGAGCCTACCTGAGCCCATGCAGCCTGGGGC 
CACTGCCAAGTCAGGCCCTGGTTCTCTTCTGTCTTGTTTGGTAATAAACACATTCCAGTTGA 
TGCCTTGCAGGGCATTCTTCAAAAAAAAAAAAAAAA7VAAAAAAAAA 
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FIGURE 92 

MGARGALLLALLLARAGLRKPESQEAAPLSGPCGRRVITSRIVGGEDAELGRWPWQGSLRLW 
DSHVCGVSLLSHRWALTAAHCFETYSDLSDPSGWMVQFGQLTSMPSFWSLQAYYTRYFVSNI 
YLSPRYLGNS PYD I ALVKLS AP VTYTKH I QP I CLQASTFEFENRTDCWVTGWGY I KEDEALP 
SPHTLQEVQVAI INNSMCNHLFLKYSFRKDI FGDMVCAGNAQGGKDACFGDSGGPLACNKNG 
LWYQIGWSWGVGCGRPNRPGVYTNISHHFEWIQKLMAQSGMSQPDPSWPLLFFPLLWALPL 
LGPV 

Signal sequence: 

amino acids 1-18 

N-glycosylation site. 

amino acids 167-171, 200-204, 273-277 
Casein kinase II phosphorylation site. 

amino acids 86-90, 134-138, 161-165, 190-194, 291-295 
N-myristoylation site. 

amino acids 2-8, 44-50, 101-107, 225-231, 229-235, 239-245, 
259-265, 269-275 

Amidation site. 

amino acids 33-37 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 252-263, 

Serine proteases, trypsin family, histidine active site. 

amino acids 78-84 
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FTGIJRE 93 

CCCACGCGTCCGCGGACGCGTGGGAAGGGCAGA^GGACTCCAAGCCTGCCTCCTAGGGCT 

CTTTGCCCTCATCCTCTCTGGCAAATGCAGTTACAGCCCGGAGCCCGACCAGCGGAGGACGC 

TGCCCCCAGGCTGGGTGTCCCTGGGCCGTGCGGACCCTGAGGAAGAGCTGAGTCTCACCTTT 

GCCCTGAGACAGCAGAATGTGGAAAGACTCTCGGAGCTGGTGCAGGCTGTGTCGGATCCCAG 

CTCTCCTCAATACGGAAAATACCTGACCCTAGAGAATGTGGCTGATCTGGTGAGGCCATCCC 

CACTGACCCTCCACACGGTGCAAAAATGGCTCTTGGCAGCCGGAGCCCAGAAGTGCCATTCT 

GTGATCACACAGGACTTTCTGACTTGCTGGCTGAGCATCCGAC7VAGCAGAGCTGCTGCTCCC 

TGGGGCTGAGTTTCATCACTATGTGGGAGGACCTACGGAAACCCATGTTGTAAGGTCCCCAC 

ATCCCTACCAGCTTCCACAGGCCTTGGCCCCCCATGTGGACTTTGTGGGGGGACTGCACCGT 

TTTCCCCCAACATCATCCCTGAGGCAACGTCCTGAGCCGCAGGTGACAGGGACTGTAGGCCT 

GCATCTGGGGGTAACCCCCTCTGTGATCCGTAAGCGATACAACTTGACCTCACAAGACGTGG 

GCTCTGGCACCAGCAATAACAGCCAAGCCTGTGCCCAGTTCCTGGAGCAGTATTTCCATGAC 

TCAGACCTGGCTCAGTTCATGCGCCTCTTCGGTGGCAACTTTGCACATCAGGCATCAGTAGC 

CCGTGTGGTTGGACAACAGGGCCGGGGCCGGGCCGGGATTGAGGCCAGTCTAGATGTGCAGT 

ACCTGATGAGTGCTGGTGCCAACATCTCCACCTGGGTCTACAGTAGCCCTGGCCGGCATGAG 

GGACAGGAGCCCTTCCTGCAGTGGCTCATGCTGCTCAGTAATGAGTCAGCCCTGCCACATGT 

GCATACTGTGAGCTATGGAGATGATGAGGACTCCCTCAGCAGCGCCTACATCCAGCGGGTCA 

ACACTGAGCTCATGAAGGCTGCCGCTCGGGGTCTCACCCTGCTCTTCGCCTCAGGTGACAGT 

GGGGCCGGGTGTTGGTCTGTCTCTGGAAGACACCAGTTCCGCCCTACCTTCCCTGCCTCCAG 

CCCCTATGTCACCACAGTGGGAGGCACATCCTTCCAGGAACCTTTCCTCATCACAAATGAAA 

TTGTTGACTATATCAGTGGTGGTGGCTTCAGCAATGTGTTCCCACGGCCTTCATACCAGGAG 

GAAGCTGTAACGAAGTTCCTGAGCTCTAGCCCCCACCTGCCACCATCCAGTTACTTCAATGC 

CAGTGGCCGTGCCTACCCAGATGTGGCTGCACTTTCTGATGGCTACTGGGTGGTCAGCAACA 

GAGTGCCCATTCCATGGGTGTCCGGAACCTCGGCCTCTACTCCAGTGTTTGGGGGGATCCTA 

TCCTTGATCAATGAGCACAGGATCCTTAGTGGCCGCCCCCCTCTTGGCTTTCTCAACCCAAG 

GCTCTACCAGCAGCATGGGGCAGGTCTCTTTGATGTAACCCGTGGCTGCCATGAGTCCTGTC 

TGGATGAAGAGGTAGAGGGCCAGGGTTTCTGCTCTGGTCCTGGCTGGGATCCTGTAACAGGC 

TGGGGAACACCAACTTCCCAGCTTTGCTGAAGACTCTACTCAACCCCTGACCCTTTCCTATC 

AGGAGAGATGGCTTGTCCCCTGCCCTGAAGCTGGCAGTTCAGTCCCTTATTCTGCCCTGTTG 

GAAGCCCTGCTGAACCCTCAACTATTGACTGCTGCAGACAGCTTATCTCCCTAACCCTGAAA 

TGCTGTGAGCTTGACTTGACTCCCAACCCTACCATGCTCCATCATACTCAGGTCTCCCTACT 

CCTGCCTTAGATTCCTCAATAAGATGCTGTAACTAGCATTTTTTGAATGCCTCTCCCTCCGC 

ATCTCATCTTTCTCTTTTCAATCAGGCTTTTCCAAAGGGTTGTATACAGACTCTGTGCACTA 

TTTCACTTGATATTCATTCCCCAATTCACTGCAAGGAGACCTCTACTGTCACCGTTTACTCT 

TTCCTACCCTGACATCCAGAAACAATGGCCTCCAGTGCATACTTCTCAATCTTTGCTTTATG 

GCCTTTCCATCATAGTTGCCCACTCCCTCTCCTTACTTAGCTTCCAGGTCTTAACTTCTCTG 

ACTACTCTTGTCTTCCTCTCTCATCAATTTCTGCTTCTTCATGGAATGCTGACCTTCATTGC 

TCCATTTGTAGATTTTTGCTCTTCTCAGTTTACTCATTGTCCCCTGGAACAAATCACTGACA 

TCTACAACCATTACCATCTCACTAAATAAGACTTTCTAtCCAATAATGATTGATACCTCAAA 

TGTAAAAAA 
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FIGURE 94 

MGLQACLLGLFALILSGKCSYSPEPDQRRTLPPGWVSLGRADPEEELSLTFALRQQNVERLS 
ELVQAVSDPSSPQYGKYLTLENVADLVRPSPLTLHTVQKWLLAAGAQKCHSVITQDFLTCWL 
SIRQAELLLPGAEFHHYVGGPTETHWRSPHPYQLPQALAPHVDFVGGLHRFPPTSSLRQRP 
EPQVTGTVGLHLGVTPSVIRKRYNLTSQDVGSGTSNNSQACAQFLEQYFHDSDLAQFMRLFG 
GNFAHQASVARWGQQGRGRAGIEASLDVQYtMSAGANISTWVYSSPGRHEGQEPFLQWLML 
LSNESALPHVHTVSYGDDEDSLSSAYIQRVNTELMKAAARGLTLLFASGDSGAGCWSVSGRH 
QFRPTFPASSPYVTTVGGTSFQEPFLITNEIVDYISGGGFSNVFPRPSYQEEAVTKFLSSSP 
HLPPSSYFNASGRAYPDVAALSDGYWWSNRVPIPWVSGTSASTPVFGGILSLINEHRILSG 
RPPLGFLNPRLYQQHGAGLFDVTRGCHESCLDEEVEGQGFCSGPGWDPVTGWGTPTSQLC 

Signal sequence : 

amino acids 1-16 

N-glycosylation site. 

amino acids 210-214, 222-226, 286-290, 313-317, 443-447 

Glycosaminoglycan attachment site. 

amino acids 361-365, 408-412, 538-542 

Casein kinase II phosphorylation site. 

amino acids 212-216, 324-328, 392-396, 420-424, 525-529 
N-myristoylation site. 

amino acids 2-8, 107-113, 195-201, 199-205, 217-223, 219-225, 
248-254, 270-276, 284-290, 409-415, 410-416, 473-479, 482-488, 
521-527, 533-539, 549-555 
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FIGURE 95 

GCCGCGCGCTCTCTCCCGGCGCCCACACCTGTCTGAGCGGCGCAGCGAGCCGCGGCCCGGGC 
GGGCTGCTCGGCGCGGAACAGTGCTCGGC&TGGCAGGGATTCCAGGGCTCCTCTTCCTTCTC 
TTCTTTCTGCTCTGTGCTGTTGGGCAAGTGAGCCCTTACAGTGCCCCCTGGAAACCCACTTG 
GCCTGCATACCGCCTCCCTGTCGTCTTGCCCCAGTCTACCCTCAATTTAGCCAAGCCAGACT 
TTGGAGCCGAAGCCAAATTAGAAGTATCTTCTTCATGTGGACCCCAGTGTCATAAGGGAACT 
CCACTGCCCACTTACGAAGAGGCCAAGCAATATCTGTCTTATGAAACGCTCTATGCCAATGG 
CAGCCGCACAGAGACGCAGGTGGGCATCTACATCCTCAGCAGTAGTGGAGATGGGGCCCAAC 
ACCGAGACTCAGGGTCTTCAGGAAAGTCTCGAAGGAAGCGGCAGATTTATGGCTATGACAGC 
AGGTTCAGCATTTTTGGGAAGGACTTCCTGCTCAACTACCCTTTCTCAACATCAGTGAAGTT 
ATCCACGGGCTGCACCGGCACCCTGGTGGCAGAGAAGCATGTCCTCACAGCTGCCCACTGCA 
TACACGATGGAAAAACCTATGTGAAAGGAACCCAGAAGCTTCGAGTGGGCTTCCTAAAGCCC 
AAGTTTAAAGATGGTGGTCGAGGGGCCAACGACTCCACTTCAGCCATGCCCGAGCAGATGAA 
ATTTCAGTGGATCCGGGTGAAACGCACCCATGTGCCCAAGGGTTGGATCAAGGGCAATGCCA 
ATGACATCGGCATGGATTATGATTATGCCCTCCTGGAACTCAAAAAGCCCCACAAGAGAAAA 
TTTATGAAGATTGGGGTGAGCCCTCCTGCTAAGCAGCTGCCAGGGGGCAGAATTCACTTCTC 
TGGTTATGACAATGACCGACCAGGCAATTTGGTGTATCGCTTCTGTGACGTCAAAGACGAGA 
CCTATGACTTGCTCTACCAGCAATGCGATGCCCAGCCAGGGGCCAGCGGGTCTGGGGTCTAT 
GTGAGGATGTGGAAGAGACAGCAGCAGAAGTGGGAGCGAAAAATTATTGGCATTTTTTCAGG 
GCACCAGTGGGTGGACATGAATGGTTCCCCACAGGATTTCAACGTGGCTGTCAGAATCACTC 
CTCTCAAATATGCCCAGATTTGCTATTGGATTAAAGGAAACTACCTGGATTGTAGGGAGGGG 
TTGACACAGTGTTCCCTCCTGGCAGCAATTAAGGGTCTTCATGTTCTTATTTTAGGAGAGGCC 
AAATTGTTTTTTGTCATTGGCGTGCACACGTGTGTGTGTGTGTGTGTGTGTGTGTAAGGTGT 
CTTATAATCTTTTACCTATTTCTTACAATTGCAAGATGACTGGCTTTACTATTTGAAAACTG 
GTTTGTGTATCATATCATATATCATTTAAGCAGTTTGAAGGCATACTTTTGCATAGAAATAA 
AAAAAATACTGATTTGGGGCAATGAGGAATATTTGACAATTAAGTTAATCTTCACGTTTTTG 
CAAACTTTGATTTTTATTTCATCTGAACTTGTTTCAAAGATTTATATTAAATATTTGGCATA 
CAAGAGATATGAAAAAAAAAAAAAAA 
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FIGURE 96 

MAG I PGLLFLLFFLLCAVGQVSPYSAPWKPTWPAYRLPWLPQSTLNLAKPDFGAEAKliEVS 

SSCGPQCHKGTPLPTYEEAKQYLSYETLYANGSRTETQVGIYILSSSGDGAQHRDSGSSGKS 

RRKRQIYGYDSRFSIFGKDFLLNYPFSTSVKLSTGCTGTLVAEKHVLTAAHCIHDGKTYVKG 

TQKLRVGFLKPKFKDGGRGANDSTSAMPEQMKFQWIRVKRTHVPKGWIKGNANDIGMDYDYA 

LLELKKPHKRKFMKIGVSPPAKQLPGGRIHFSGYDNDRPGNLVYRFCDVKDETYDLLYQQCD 

AQPGASGSGVYVRMWKRQQQKWERKIIGIFSGHQWVDMNGSPQDFNVAVRITPLKYAQICYW 
IKGNYLDCREG 

Signal sequence: 

amino acids 1-19 

N-glycosylation site. 

amino acids 93-97, 207-211 

Olycosaminoglycan attachment site. 

amino acids 109-113, 316-320 

Casein kinase II phosphorylation site. 

amino acids 77-81, 95-99, 108-112, 280-284, 351-355 

N-myristoylation site. 

amino acids 159-165, 162-168, 202-208, 205-211, 314-320, 338-344 

Serine proteases, trypsin family, histidine active site. 

amino acids 171-177 
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FIGURE 97 

GCATCGCCCTGGGTCTCTCGAGCCTGCTGCCTGCTCCCCCGCCCCACCAGCC&TGGTGGTTT 

CTGGAGCGCCCCCAGCCCTGGGTGGGGGCTGTCTCGGCACCTTCACCTCCCTGCTGCTGCTG 

GCGTCGACAGCCATCCTCAATGCGGCCAGGATACCTGTTCCCCCAGCCTGTGGGAAGCCCCA 

GCAGCTGAACCGGGTTGTGGGCGGCGAGGACAGCACTGACAGCGAGTGGCCCTGGATCGTGA 

GCATCCAGAAGAATGGGACCCACCACTGCGCAGGTTCTCTGCTCACCAGCCGCTGGGTGATC 

ACTGCTGCCCACTGTTTCAAGGACAACCTGAACAAACCATACCTGTTCTCTGTGCTGCTGGG 

GGCCTGGCAGCTGGGGAACCCTGGCTCTCGGTCCCAGAAGGTGGGTGTTGCCTGGGTGGAGC 

CCCACCCTGTGTATTCCTGGAAGGAAGGTGCCTGTGCAGACATTGCCCTGGTGCGTCTCGAG 

CGCTCCATACAGTTCTCAGAGCGGGTCCTGCCCATCTGCCTACCTGATGCCTCTATCCACCT 

CCCTCCAAACACCCACTGCTGGATCTCAGGCTGGGGGAGCATCCAAGATGGAGTTCCCTTGC 

CCCACCCTCAGACCCTGCAGAAGCTGAAGGTTCCTATCATCGACTCGGAAGTCTGCAGCCAT 

CTGTACTGGCGGGGAGCAGGACAGGGACCCATCACTGAGGACATGCTGTGTGCCGGCTACTT 

GGAGGGGGAGCGGGATGCTTGTCTGGGCGACTCCGGGGGCCCCCTCATGTGCCAGGTGGACG 

GCGCCTGGCTGCTGGCCGGCATCATCAGCTGGGGCGAGGGCTGTGCCGAGCGCAACAGGCCC 

GGGGTCTACATCAGCCTCTCTGCGCACCGCTCCTGGGTGGAGAAGATCGTGCAAGGGGTGCA 

GCTCCGCGGGCGCGCTCAGGGGGGTGGGGCCCTCAGGGCACCGAGCCAGGGCTCTGGGGCCG 

CCGCGCGCTCCTAGGGCGCAGCGGGACGCGGGGCTCGGATCTGAAAGGCGGCCAGATCCACA 

TCTGGATCTGGATCTGCGGCGGCCTCGGGCGGTTTCCCCCGCCGTAAATAGGCTCATCTACC 

TCTACCTCTGGGGGCCCGGACGGCTGCTGCGGAAAGGAAACCCCCTCCCCGACCCGCCCGAC 

GGCCTCAGGCCCCCCTCCAAGGCATCAGGCCCCGCCCAACGGCCTCATGTCCCCGCCCCCAC 

GACTTCCGGCCCCGCCCCCGGGCCCCAGCGCTTTTGTGTATATAAATGTTAATGATTTTTAT 

AGGTATTTGTAACCCTGCCCACATATCTTATTTATTCCTCCAATTTCAATAAATTATTTATT 

CTCCAAAAAAAAAA 
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FIGURE 98 

></usr/seqdb2/sst/DNA/Dnaseqs. full/ss.DNA43318 
xsubunit 1 of 1, 317 aa, 1 stop 
xMW: 33732, pi: 7.90, NX(S/T): 1 

MWSGAPPALGGGCLGTFTSLLLLASTAILNAARIPVPPACGKPQQLNRWGGEDSTDSEWP 
WIVSIQKNGTHHCAGSLLTSRWVITAAHCFKDNLNKPYLFSVLLGAWQLGNPGSRSQKVGVA 
WVEPHPVYSWKEGACADIALVRLERSIQFSERVLPICLPDASIHLPPNTHCWISGWGSIQDG 
VPLPHPQTLQKLKVPIIDSEVCSHLYWRGAGQGPITEDMLCAGYLEGERDACLGDSGGPLMC 
QVDGAWLLAGI I SWGEGCAERNRPGVYISLSAHRSWVEKI VQGVQLRGRAQGGGALRAPSQG 
SGAAARS 



Signal sequence: 

amino acids 1-32 

N*glycosylation site. 

amino acids 62-66, 96-100, 214-218, 382-386, 409-413, 455-459, 
628-632, 669-673, 845-849, 927-931, 939-943, 956-960 



Glycosaminoglycan attachment site. 

amino acids 826-830 

Casein kinase II phosphorylation site. 

amino acids 17-21, 39-43, 120-124, 203-207, 254-258, 264-268, 

314-318, 323-327, 347-351, 464-468, 548-552, 632-636, 649-653, 

671-675, 739-743, 783-787, 803-807, 847-851, 943-947, 958-962, 
1013-1017, 1019-1023, 1021-1025 

Tyrosine kinase phosphorylation site. 

amino acids 607-615 



N-myristoylation site. 

amino acids 179-185, 197-203, 320-326, 367-373, 453-459, 528-534, 
612-618, 623-629, 714-720, 873-879 
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FTGTJRE 99 

GACGGCTGGCCACCAJGCACGGCTCCTGCAGTTTCCTGATGCTTCTGCTGCCGCTACTGCTA 

CTGCTGGTGGCCACCACAGGCCCCGTTGGAGCCCTCACAGATGAGGAGAAACGTTTGATGGT 

GGAGCTGCACAACCTCTACCGGGCCCAGGTATCCCCGACGGCCTCAGACATGCTGCACATGA 

GATGGGACGAGGAGCTGGCCGCCTTCGCCAAGGCCTACGCACGGCAGTGCGTGTGGGGCCAC 

AACAAGGAGCGCGGGCGCCGCGGCGAGAATCTGTTCGCCATCACAGACGAGGGCATGGACGT 

GCCGCTGGCCATGGAGGAGTGGCACCACGAGCGTGAGCACTACAACCTCAGCGCCGCCACCT 

GCAGCCCAGGCCAGATGTGCGGCCACTACACGCAGGTGGTATGGGCCAAGACAGAGAGGATC 

GGCTGTGGTTCCCACTTCTGTGAGAAGCTCCAGGGTGTTGAGGAGACCAACATCGAATTACT 

GGTGTGCAACTATGAGCCTCCGGGGAACGTGAAGGGGAAACGGCCCTACCAGGAGGGGACTC 

CGTGCTCCCAATGTCCCTCTGGCTACCACTGCAAGAACTCCCTCTGTGAACCCATCGGAAGC 

CCGGAAGATGCTCAGGATTTGCCTTACCTGGTAACTGAGGCCCCATCCTTCCGGGCGACTGA 

AGCATCAGACTCTAGGAAAATGGGTACTCCTTCTTCCCTAGCAACGGGGATTCCGGCTTTCT 

TGGTAACAGAGGTCTCAGGCTCCCTGGCAACCAAGGCTCTGCCTGCTGTGGAAACCCAGGCC 

CCAACTTCCTTAGCAACGAAAGACCCGCCCTCCATGGCAACAGAGGCTCCACCTTGCGTAAC 

AACTGAGGTCCCTTCCATTTTGGCAGCTCACAGCCTGCCCTCCTTGGATGAGGAGCCAGTTA 

CCTTCCCCAAATCGACCCATGTTCCTATCCCAAAATCAGCAGACAAAGTGACAGACAAAACA 

AAAGTGCCCTCTAGGAGCCCAGAGAACTCTCTGGACCCCAAGATGTCCCTGACAGGGGCAAG 

GGAACTCCTACCCCATGCCCAGGAGGAGGCTGAGGCTGAGGCTGAGTTGCCTCCTTCCAGTG 

AGGTCTTGGCCTCAGTTTTTCCAGCCCAGGACAAGCCAGGTGAGCTGCAGGCCACACTGGAC 

CACACGGGGCACACCTCCTCCAAGTCCCTGCCCAATTTCCCCAATACCTCTGCCACCGCTAA 

TGCCACGGGTGGGCGTGCCCTGGCTCTGCAGTCGTCCTTGCCAGGTGCAGAGGGCCCTGACA 

AGCCTAGCGTTGTGTCAGGGCTGAACTCGGGCCCTGGTCATGTGTGGGGCCCTCTCCTGGGA 

CTACTGCTCCTGCCTCCTCTGGTGTTGGCTGGAATCTTCTS&ATGGGATACCACTCAAAGGG 

TGAAGAGGTCAGCTGTCCTCCTGTCATCTTCCCCACCCTGTCCCCAGCCCCTAAACAAGATA 

CTTCTTGGTTAAGGCCCTCCGGAAGGGAAAGGCTACGGGGCATGTGCCTCATCACACCATCC 

ATCCTGGAGGCACAAGGCCTGGCTGGCTGCGAGCTCAGGAGGCCGCCTGAGGACTGCACACC 

GGGCCCACACCTCTCCTGCCCCTCCCTCCTGAGTCCTGGGGGTGGGAGGATTTGAGGGAGCT 

CACTGCCTACCTGGCCTGGGGCTGTCTGCCCACACAGCATGTGCGCTCTCCCTGAGTGCCTG 

TGTAGCTGGGGATGGGGATTCCTAGGGGCAGATGAAGGACAAGCCCCACTGGAGTGGGGTTC 

TTTGAGTGGGGGAGGCAGGGACGAGGGAAGGAAAGTAACTCCTGACTCTCCAATAAAAACCT 

GTCCAACCTGTGAAA 
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FIGURE 100 

MHGSCSFLMLLLPLLLLLVATTGPVGALTDEEKRLMVELHNLYRAQVSPTASDMLHMRWDEE 

U^FAKAYARQCWGHNKERGRRGENLFAITDEGMDVPIJUyiEEWHHEREHY^ 

MCGHYTQWWAKTERIGCGSHFCEKLQGVEETNIELLVCNYEPPGNVKGKRPYQEGTPCSQC 

PSGYHCKNSLCEPIGSPEDAQDLPYLVTEAPSFRATEASDSRKMGTPSSLATGIPAFLVTEV 

SGSIJ^TKALPAVETQAPTSLATKDPPSMATEAPPCVTTEVPSILAAHSLPSLDE 

THVPIPKSADKVTDKTKVPSRSPENSLDPKMSLTGARELLPHAQEEAEAEAELPPSSEVLAS 

VFPAQDKPGELQATLDHTGHTSSKSLPNFPNTSATANATGGRALALQSSLPGAEGPDKPSW 
SGLNSGPGHVWGPLLGLLLLPPLVLAG I F 

Signal sequence: 

amino acids 1-22 

N-glycosylation site. 

amino acids 114-118, 403-407, 409-413 

Glycosaminoglycan attachment site. 

amino acids 439-443 

Casein kinase II phosphorylation site. 

amino acids 29-33, 50-54, 156-160, 195-199, 202-206, 299-303 
N-inyristoylatlon site. 

amino acids 123-129, 143-149, 152-158, 169-175, 180-186, 231-237, 
250-256 

Amidation site. 

amino acids 82-86, 172-176 

Peroxidases proximal heme-ligand signature, 
amino, acids 287-298 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 1. 

amino acids 127-138 

Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 signature 2. 

amino acids 160-172 
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FTGIIRR 101 

GTAACTGAAGTCAGGCTTTTCATTTGGGAAGCCCCCTCAACAGAATTCGGTCATTCrCCAAGTTA^ 

ACTTCTGTTGTTCTCCCTCTGCTTGCTTTTTCACATTAGCAGACCGGACTTAAGTCACAACT^GATTATCTTTCAT 

CAAGGCyUVGTTCCATGAGCCACCTTa\AAGCCTTCGAGAAGTGAAACTGAACAACAATGAATTGG 

AAATCTGGGACCAGTCTCGGCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGA 

ACATCTGAAAGAGTTTCAGTCCClTGAAACTTTGGACCTTAGCy^GCAACAATATTTCAGAGCTCCAA^ 

TCCAGCCCTACAGCTCAAATATCTGTATCTCAACAGCAACCGAGTCACATCAATGGAACCTGGGTATTTTGACAA 

TTTGGCCAACACACTCCTTGTGTTAAAGCTGAACAGGAACCGAATCTCAGCTATCCCACCCAAGATGTTTAAACT 

GCCCCAACTGCAACATCTCGAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCCAAGGCCTTGG 

TGCTCTGAAGTCTCTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCTTTTTGGGGGCTGAGCAA 

CATGGAAATTTTGCAGCTGGACCATAACy^CCTAACAGAGATTACCAAAGGCTGGCTTTACGGCTTGCTGA^ 

GCAGGAACTTCATCTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGGAGTTCTGCCAGAAGCTCAG 

TGAGCTGGACCTAACTTTCAATCACTTATC^GGTTAGATGATTCAAGCTTCCTTGGCCTAAGCTTACTAAATAC 

ACTGO^CATTGGGAACAACAGAGTCAGCTAa^TTGCTGATTGTGCCTTCCGGGGGCTTTCCA^ 

GGATCTGAAGAACAATGAAATTTCCTGGACTATTGAAGACATGAATGGTGCTTTCTCT^ 

GCGACTGATACTCCAAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCA 

TCTAGACCTGAGTGACAACGCAATCATGTCTTTACT^GGCyVATGCATTTTCACAAATG^ 

GCATTTAAATACATCAAGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCCCACAGTGGGTGGCGGAAAACAACTT 

TCAGAGCTTTGTAAATGCCAGTTGTGCCCATCCTCAGCTGCTAAAAGGAAGAAGCATTTTTC 

TGGCTTTGTGTGTGATGATTTTCCCAAACCCCAGATCACGGTTCAGCCAGAAACACAGTCGGCAATAAAAGGTTC 

C7ATTTGAGTTTCATCTGCTCAGCTGCCAGCAGCAGTGATTCCCCAATGACTTTTGCTTGGAAAAAAGACAATGA 

ACTACTGCATGATGCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGTGATGGAGTATACCAC 

CATCCTTCGGCTGCGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAGTGTGTCATCTCCAATCACTTTGGTTC 

ATCCTACTCTGTCT^GCCAAGCTTACAGTAAATATGCTTCCCTCATTCACCAAGACCCCCATGGATOTCAC^ 

CCGAGCTGGGGCCATGGCACGCTTGGAGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAGGA 

TGGGGGCACAGACTTCCCAGCTGCACGGGAGAGACGCATGCATGTGATGCCCGAGGATGACGTGTTCTTTATCGT 

GGATGTGAAGATAGAGGACATTGGGGTATACAGCTGGACAGCTCAGAACAGTGCAGGAAGTATTTCAGC^^ 

AACTCTGACTGTCCTAGAAACACCATCATTTTTGCGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAACAGC 

CGTCCTACAGTGCATTGCTGGAGGAAGCCCrCCCCCTAAACTGAACTGGACaUUVGATGATAGCC 

AACCGAGAGGCACTTTTTTGCAGCAGGCAATCAGCTTCTGATTATTGTGGACTCAGATGTCAGTGATGCTGGGAA 

ATACACATGTGAGATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTGCGCCTCAGTGTGATCCCCACTCCAAC 

CTGCGACTCCCCTCAGATGACAGCCCCATCGTTAGACGATGACGGATGGGCCACTGTGGGTGTCGTGATCATAGC 

CGTGGTTTGCTGTGTGGTGGGCACGTCACTCGTGTGGGTGGTCATCATATACCACACAAGGCGGAGGAATGAAGA 

TTGCAGCATTACCAACACAGATGAGACCAACTTGCCAGCAGATATTCCTAGTTATTTGTCATCTCAGGGAACGTT 

AGCTGACAGGCAGGATGGGTACGTGTCTTCAGAAAGTGGAAGCCACCACCAGTTTGTCACATCTTCAGGTGCTGG 

ATTTTTCTTACCACAACATGACAGTAGTGGGACCTGCCATATTGACAATAGCAGTGAAGCTGATGTGGAAGCTGC 

CACAGATCTGTTCCTTTGTCCGTTITTGGGATCCACAGGCCCTATGTATTTGAAGGGAAATGTGTATGGCTCAGA 

TCCTTTTGAAACATATCATACAGGTTGCAGTCCTGACCCAAGAACAGTTTTAATGGACCACTATGAGCCCAGTTA 

CATAAAGAAAAAGGAGTGOTACCCATGTTCTCATCCTTCAGAAGAATCCTGCGAACGGAGCTTCAGTAATATA 

GTGGCCTTCACATGTGAGGAAGCTACTTAACACTAGTTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGTG 

TCTAAACAAGTCCTCTTTAGATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTGCCTCGAGTAATTCTTTCATGGG 

TACCTTTGGAAAAGCTCTCAGGAGACCrCACCTAGATGCCTATTCAAGCTTTGGACAGCCATCAGATTGTCAGCC 

AAGA6CCTTTTATTTGAAAGCTCATTCTTCCCCAGACTTGGACTCTGGGTCAGAGGAAGATGGGAAAGAAAGGAC 

AGATTTTCAGGAAGAAAATCACATTTGTACCTTTAAACAGACTTTAGAAAACTACAGGACTCCAAATTTTCAGTC 

TTATGACTTGGACACATAGACTGAATGAGACCAAAGGAAAAGCTTAACATACTACCTCAAGTGTUVCTTTTATTTA 

AAAGAGAGAGAATCTTATGTTTTTTAAATGGAGTTATGAATTTTAAAAGGATAAAAATGCTTTATTTATACAGAT 

GAACCAAAATTACAAAAAGTTATGAAAATTTTTATACTGGGAATGATGCTCAtATAAGAATACCTI^ 

TTTTTTAACTTTGTTTTATGCAAAAAAGTATCTTACGTAAATTAATGATATAAATCATGATTATTTTATGTATTT 

TTATAATGCCAGATTTCTTTTTATGGAAAATGAGTTACTAAAGCATTTTAAATAATACCTGCCTTGTACCATTTT 

TTAAATAGAAGTTACTTCATTATATTTTGCAOVTTATATTTAATAAAATGTGTCAATTTC 
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FIGURE 102 

MVDVLLLFSLCLLFHISRPDLSHNRLSFIKASSMSHLQSLREVKLNNNELETIPNLGPVSAN 

ITLLSLAGNRIVEILPEHLKEFQSLETLDLSSNNISELQTAFPALQLKYLYLNSNRVTSMEP 

GYFDNLANTLLVLKLNRNRISAIPPKMFKLPQLQHLELNRNKIKNVDGLTFQGLGALKSLKM 

QRNGVTKLMDGAFWGLSNMEILQLDHNNLTEITKGWLYGLLMLQELHLSQNAINRISPDAWE 

FCQKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSSLKTLDLKNNE 

I S WTI EDMNGAFSGLDKLRRL I LQGNR I RS I TKKAFTGLDALEHLDLSDNAIMSLQGNAFSQ 

MKKLQQLHLNTSSLLCDCQLKWLPQWVAENNFQSFVNASCAHPQLLKGRSIFAVSPDGFVCD 

DFPKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNELLHDAEMENYAHLRAQG 

GEVMEYTTILRLREVEFASEGKYQCVISNHFGSSYSVKAKLTVNMLPSFTKTPMDLTIRAGA 

MARLECAAVGHPAPQIAWQKDGGTDFPAARERRMHVMPEDDVFFIVDVKIEDIGVYSCTAQN 

SAGSISANATLTVLETPSFLRPLLDRTVTKGETAVLQCIAGGSPPPKLNWTKDDSPLWTER 

HFFAAGNQLLIIVDSDVSDAGKYTCEMSNTLGTERGNVRLSVIPTPTCDSPQMTAPSLDDDG 

WATVGWI lAWCCWGTSLVWWI lYHTRRRNEDCSITNTDETNLPADIPSYLSSQGTLAD 

RQDGYVSSESGSHHQFVTSSGAGPFLPQHDSSGTCHIDNSSEADVEAATDLFLCPFLGSTGP 

MYLKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKKKECYPCSHPSEESCERSFSNISW 

PSHVRKLLNTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFMGTFGKALRRPHLDA 

YSSFGQPSDCQPRAF YLKAHSS PDLDSGSEEDGKERTDFQEENH I CTFKQTLENYRTPNFQS 

YDLDT 

Signal sequence: 

amino acids 1-19 

Trsmsmenbrane domain: 

amino acids 746-765 

N-glyeosylation site. 

amino acids 62-66, 96-100, 214r220, 382-386, 409-413, 455-459, 
628-632, 669-673, 845-849, 927-931, 939-943, 956-960 
Glycosaminoglycan attachment site, 
amino acids 826-830 

Casein kinase II phosphorylation site. 

amino acids 17-21, 39-43, 120-124, 203-207, 254-258, 264-268, 
314-318, 323-327, 347-351, 464-468, 548-552, 632-636, 649-653, 
671-675, 739-743, 783-787, 803-807, 847-851, 943-947, 958-962, 
1013-1017, 1019-1023, 1021-1025 

Tyrosine kinase phosphorylation site. 

amino acids 607-615 

N-myristoylation site. 

amino acids 179-185, 197-203, 320.-326, 367-373, 453-459, 528-534, 
612-618, 623-629, 714-720, 873-879 
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FTOIJRE 103 

GOCMAGAGGAATTGACCATGTAAAAGGAGACTTTTTTTTTTGGTGGTGGTGGCTGTTGGGTGCCTTGCAAAAATG 
AAGGATGCAGGACGCAGCTTTCTCCTGGAACCGAACGCAATGGATAAACTGATTGTGCAAGAGAGAAGGAAGAAC 
GAAGCTTTTTCTTGTGAGCCCTGGATCTTAACACAAATGTGTATATGTGCACACyWK«3AGCATTCAAGAATGA^ 
TAAACCAGAGTTAGACCCGCGGGGGTTGGTGTGTTCTGACATAAATAAATAATCTTAAAGCAGCIGTTCCCCTCC 
CCACCCCCAAAAAAAAGGATGATTGGAAATGAAGAACCGAGGATTCACAAAGAAAAAAGTATGTTCATTTTTCTC 
TATAAAGGAGAAAGTGAGCCAAGGAGATATTTTTGGAATGAAAAGTTTGGGGCTTTTTTAGTAAAGTAAAGAACT 

GGTGTGGTGGTGTTITCCrrrCrTTTTGAATTTCCOlCAAGAGGAGAGGAAATTAATAAT^ 

TTTCAGAGAAGAAAAGTTGACCGCGGCAGATTGAGGCATTGATTGGGGGAGAGAAACCAGCAG AGCACAG TTGGA 

TTTGTGCCTATGTTGACTAAAATTGACGGATAATTGCAGTTGGATTTTTCTTCATCAACCTCCTTr^^ 

TTTTATTCCrTTTGGTATCAAGATCATGCGTT-rTCTCTTGTTCTTAACCACCTGGATTTCCATCTGGATGTTGCT 

GTGATCAGTCTGAAATACAACTGTTTGAATTCCAGAAGGACCAACACCAGATAAATTATGAaigTrGAAa^AGAT 

GACCTTACATCCACAGCAGATAATGATAGGTCCTAGGTTTAACAGGGCCCTATTTGACCCCCTGCTTGTGGTGCT 

GCTGGCTCTTCAACTTCTTGTGGTGGCTGGTCTGGTGCGGGCTCAGACCTGCCCTTCTGTGTGCTCCTGCAGCAA 

CCAGTTCAGCAAGGTGATTTGTGTTCGGAAAAACCTGCGTGAGGTTCCGGATGGCATCTCCACCAACACACGGCT 

GCTGAACCTCCATGAGAACCAAATCCAGATCATCAAAGTGAAO^GCTTCAAGCACTTGAGGCACTTGGAAATCCT 

ACAGTTGAGTAGGAACCATATCAGAACCATTGAAATTGGGGCTTTCAATGGTCTGGCX3AACCTCAACACTCTGGA 

ACTCTTTGACAATCGTCTTACTACCATCCCGAATGGAGCTTTTGTATACTTGTCTAAACTGAAGGAGCTCT6GTT 

GCGAAACAACCCOVTTGAAAGOVTCCCITCTTATGCTTTTAACAGAATTCCTTCTTTGCGCCGACTAGACTTAGG 

GGAATTGAAAAGACTTTCATACATCTCAGAAGGTGCCTTTGAAGGTCTGTCCAACTTGAGGTATTTGAACCTTGC 

CATGTGCAACCTTCGGGAAATa:CTAACCTCAaVCC«CTCATAAAACrAGATGAGCTGGATCrm 

TTTATCTGCOVTCAGGCCTGGCTCTTTCCAGGGTTTGATGCT^CCTTCAAAAACTGTGGATGATACAGTCCCAGAT 

TCAAGTGATTGAACGGAATGCCTTTGACAACCTTCAGTCACTAGTGGAGATCAACCTGGCACACAATAATCTAAC 

ATTACrGCCTCATGACCTCTTCACTCCCTTGCATCATCTAGAGCGGATACATTTACATCACAACCCnT^^ 

TAACTGTGACATACTGTGGCTOVGCTGGTGGATAAAAGACSlTGGCCCCCTCGAAa^CAGCTrGTTGTGCCC 

TAACACTCCTCCCAATCTAAAGGGGAGGTACATTGGAGAGCTCGACCAGAATTACTTCACATGCTATGCTCrGGT 

GATTGTGGAGCCCCCTGCAGACCTCAATGTCACTGAAGGCATGGCAGCTGAGCTGAAATGTCGGQCCTCCACATC 

CCTGACATCTGTATCTTGGATTACTCCAAATGGAACAGTCATGACACATGGGGCGTACAAAGTGCGGATAGCTGT 

GCTCAGTGATGGTACGTTAAATTTCACAAATGTAACTGTGCAAGATACAGGCATGTACACATGTATGGTGAGTAA 

TTCCGTTGGGAATACTACTGCTTCAGCCACCCTGAATGTTACTGCAGCAACCACTACTCCTTTCTCTTACTTTTC 

AACCGTCACAGTAGAGACTATGGAACCGTCTCAGGATGAGGCACGGACCACAGATAACAATGTGGGTCCCACTCC 

AGTGGTCGACTGGGAGACCACCAATGTGACCACCTCTCTCACACCACAGAGCACAAGGTCGACAGAGAAAACCTT 

CACCATCCCAGTGACTGATATAAACAGTGGGATCCCAGGAATTGATGAGGTCATGAAGACTACCAAAATCATCAT 

TGGGTGTTTTGTGGCCATCACACTCATGGCTGC7VGTGATGCTGGTCATTTTCTACAAGATGAGGAAGCAGCACCA 

TCGGCAAAACCATCACGCCCCAACAAGGACTGTTGAAATTATTAATGTGGATGATGAGATTACGGGAGACACACC 

CATGGAAAGCCACCTGCCCATGCCTGCTATCGAGCaVTGAGCACCTAAATCACTATAACTCATAaUVATCTCCCTT 

CAACCACACAACAACAGTTAACACAATAAATTCAATACACAGTTCAGTGCATGAACCGTTATTGATCCGAATGAA 

CTCTAAAGAO^ATGTACAAGAGACTCAAATCTAAAACATTTACAGAGTTACAAAAAACAAACAATCAAAAAAAAA 

GACAGTTTATTAAAAATGACACAAATGACTGGGCTAAATCTACTGTTTCAAAAAAGTGTCTT^ 

AAAAGAAAAGAAATTTATTTATTAAAAATTCTATTGTGATCTAAAGCAGACAAAAA 
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FIGURE 104 

MLNKMTLHPQQIMIGPRFNRALFDPLLWLLALQLLWAGLVRAQTCPSVCSCSNQFSKVIC 
VRKNLREVPDGISTNTRLLNLHENQIQIIKWSFKHLRHLEILQLSRNHIRTIEIGAFNGIiA 
NLNTLELFDNRLTTI PNGAFVYLS KLKELWLRNNPI ES I PSYAFNRI PSLRRLDLGELKRLS 
YISEGAFEGLSNLRYLNLAMCNLREIPNLTPLIKLDELDLSGNHLSAIRPGSFQGLMHLQKL 
WMIQSQIQVIERNAFDNLQSLVEINLAHNNLTLLPHDLFTPLHHLERIHLHHNPWNCNCDIL 
WLSWWIKDI^PSNTACCARCNTPPNLKGRYIGELDQl^FTCYAPVIVEPPADLNVTEGMAAE 
LKCRASTSLTSVSWITPNGTVMTHGAYKVRIAVLSDGTLNFTNVTVQDTGMYTCMVSNSVGN 
TTASATLNVTAATTTPFSYFSTVTVETMEPSQDEARTTDNNVGPTPWDWETTNVTTSLTPQ 
STRSTEKTFTI PVTDINSGI PGIDEVMKTTKI I IGCFVAITLMAAVMLVIFYKMRKQHHRQN 
HHAPTRTVE I INVDDE I TGDTPMESHLPMPAlEHEHLNHYNS YKSPFNHTTTVNTINS IHSS 
VHEPLLIRMNSKDNVQETQI 

Signal sequence: 

amino acids 1-44 

Transmembrane domain: 

amino acids 523-543 

N-glycosylation site. 

amino acids 278-282, 364-368, 390-394, 412-416, 415-419, 434-438, 
442-446, 488-492, 606-610 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 183-187 

Casein kinase II phosphorylation site- 

amino acids 268-272, 417-421, 465-469, 579-583, 620-624 
N-myristoylation site. 

amino acids 40-46, 73-79, 118-124, 191-197, 228-234, 237^243, 
391-397, 422-428, 433-439, 531-537 
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FTftTJRE 105 

AGCCGACGCTGCTCAAGCTGCAACTCTGTTGCAGTTGGCAGTTCTTTTCGGTTTCCCTCCTGCTGTTTC3GGGGCA 

TGAAAGGGCTTCGCCX5CCGGGAGTAAAAGAAGGAATTGACCGGGCAGCGCGAGGGAGGAGCGCGCACGCGACCGC 

GAGGGCGGGCGTGCACCCTCGGCTGGAAGTTTGTGCCGGGCCCCGAGCGCGCGCCGGCTGGGAGCTTCGGGTAGA 

GACCTAGGCCGCTGGACCGCGATGAGCGCGCCGAGCCTCCGTGCGCGCGCCGCGGGGTTGGGGCTGCTGCTGTGC 

GCGGTGCTGGGGCQCGCTGGCCGGTCCGACAGCGGCGGTCGCGGGGAACTCGGGCAGCCCTCTGGGGTAGCCGCC 

GAGCGCCCATGCCCCACTACCTGCCGCTGCCTCGGGGACCTGCTGGACTGCAGTCGTAAGCGGCTAGCGCGTCTT 

CCCGAGCCACTCCCGTCCTGGGTCGCrCGGCTGGACTTAAGTCAOUVCAGATTATCTTTCATCAAGGCAAGTTCC 

ATGAGCCACCTTCAAAGCCTTCGAGAAGTGAAACTGAACAACAATGAATTGGAGACCATTCCAAATCTGGGACCA 

GTCTCGGCAAATATTACACTTCTCTCCTTGGCTGGAAACAGGATTGTTGAAATACTCCCTGAACATCTGAAAGAG 

TTTCAGTCCCTTGAAACTTTGGACCTTAGCAGCAACWATATTTCAGAGCTCCAAACTGCATTTCCyvGCOT 

CTCAAATATCTGTATCTCAACAGCAACCGAGTCACATOVATGGAACCTGGGTATTTTGACAATTTGGCCAACACA 

CTCCTTGTGTTAAAGCTGAACAGGAACCGAATCTCAGCTATCCCACCCAAGATGTTTAAACTGCCCCAACTGCAA 

CATCTCGAATTGAACCGAAACAAGATTAAAAATGTAGATGGACTGACATTCCAAGGCCTTGGTGCTCTGAAGTCT 

CTGAAAATGCAAAGAAATGGAGTAACGAAACTTATGGATGGAGCTTTTTGGGGGCTGAGCAACATGGAAATTTTG 

O^GCTGGACCATAACAACCTAAOVGAGATTACCAAAGGCTGGCTTTACGGCTTGCTGATGCTGCAGGAACTTCAT 

CTCAGCCAAAATGCCATCAACAGGATCAGCCCTGATGCCTGGQAGTTCTGCCAGAAGCTCAGTGAGCTGGACCTA 

ACrrTCAATaVCTTATCAAGGTTAGATGATTCAAGCTTCCTTGGCCTAAGCTTACTAAATACACTGCACATTGGG 

AACAACAGAGTCAGCTACATTGCTGATTGTGCCTTCCGGGGGCTTTCCAGTTTAAAGACTTTGGATCTGAAGAAC 

AATGAAATTTCCTGGACTATTGAAGACATGAATGGTGCTTTCTCTGGGCTTGACAAACTGAGGCGACTGATACTC 

CAAGGAAATCGGATCCGTTCTATTACTAAAAAAGCCTTCACTGGTTTGGATGCATTGGAGCATCTAGACCTGAGT 

GACAACGCAATCATGTCTTTACAAGGCAATGCATTTTCACAAATGAAGAAACroCAACAATTGCATT^ 

TCyUVGCCTTTTGTGCGATTGCCAGCTAAAATGGCTCCCACAGTGGGTGGCGGAAAACAACTTTCAGAGCTTTGTA 

AATGCCAGTTGTGCCCATCCTCAGCTGCTAAAAGGAAGAAGCATTTTTGCTGTTAGCCCAGATGGCTTTGTGTGT 

GATGATTTTCC<»AACCCaiGATCACGGTTCAGCCAGAAACAa^GTCGGCAATAAAAGGTTCCaJlTTTGAGT^ 

ATCTGCTCAGCTGCCAGCAGO^GTGATTCCCCAATGACTTTTGCITGGAAAAAAGACAATGAACTA^ 

GCTGAAATGGAAAATTATGCACACCTCCGGGCCCAAGGTGGCGAGGTGATGGAGTATACCACCATCCTTCGGCTG 

CGCGAGGTGGAATTTGCCAGTGAGGGGAAATATCAGTGTGTCATCTCCAATCACTTTGGTTOVTCCTACTCTGTC 

AAAGCCAAGCTTACAGTAAATATGCTTCCCTCATTCACCAAGACCCCCATGGATCTCACCATCCGAGCTGGGGCC 

ATGGCACGCTI^AGTGTGCTGCTGTGGGGCACCCAGCCCCCCAGATAGCCTGGCAGAAGGATGGGGGCACAGAC 

TTCCCAGCTGCACGGQAQAQACQCATGCATGT6ATGCCCGAGGATGACQTGTTCTTTATCGTGGATGTGAAGATA 

GAGGACATTGGGGTATACAGCTGCyvCAGCTCAGAACAGTGCAGGAAGTATTTCAGCAAATGCAACTCTGACTGTC 

CTAGAAACACCATCATTTTTGCGGCCACTGTTGGACCGAACTGTAACCAAGGGAGAAACAGCCGTCCTACAGTGC 

ATTGCTGGAGGAAGCCCTCCCCCTAAACTGAACTGGACCAAAGATGATAGCCCATTGGTGGTAACCGAGAGGCAC 

TTTTTTGCAGCAGGCAATCAGCTTCTGATTATTGTGGACTCAGATGTCAGTGATGCTGGGAAATACACATGTGAG 

ATGTCTAACACCCTTGGCACTGAGAGAGGAAACGTGCGCCTCAGTGTGATCCCCACTCCAACCTGCGACTCCCCT 

CAGATGACAGCCCCATCGTTAGACGATGACGGATGGGCCACTGTGGGTGTCGTGATCATAGCCGTGGTTTGCTGT 

GTGGTGGGCACGTCACTCGTGTGGGTGGTCATCATATACCACACAAGGCGGAGGAATGAAGATTGCAGCATTACC 

AACACAGATGAGACCAACTTGCCAGCAGATATTCCTAGTTATTTGTCATCTCAGGGAACGTTAGCTGACAGGCAG 

GATGGGTACGTGTCTTCAGAAAGTGGAAGCOVCCACCAGTTTGTCACATCTTCAGGTGCTGGATTTTTCTTACCA 

CAACATGACAGTAGTGGGACCTGCCATATTGACAATAGCAGTGAAGCTGATGTGGAAGCTGCCACAGATCT6TTC 

CITTGTCCGTTTTTGGGATCCACAGGCCCTATGTATTTGAAGGGAAATGTGTATGGCTCAGATCCTTTTGAAACA 

TATCATACAGGTTGCAGTCCTGACCCAAGAACAGTTTTAATGGACCACTATGAGCCCAGTTACATAAAGAAAAAG 

GAGTGCTACCCATGTTCTCATCCTTCAGAAGAATCCTGCGAACGGAGCTTCAGTAATATATCGTGGCCTTCACAT 

GTGAGGAAGCTACTTAACACTAGTTACTCTCACAATGAAGGACCTGGAATGAAAAATCTGTQTCTAAACAAGTCC 

TCTTTAGATTTTAGTGCAAATCCAGAGCCAGCGTCGGTTGCCTCGAGTAATTCTTTCATGGGTACCTTTGGAAAA 

GCTCTCAGGAGACCTCACCTAGATGCCTATTCAAGCTTTGGACAGCCATCAGATTGTCAGCCAAGAGCCTTTTAT 

TTGAAAGCTCATTCTTCCCCAGACTTGGACTCTGGGTCAGAGGAAGATGGGAAAGAAAGGACAGATTTTCAGGAA 

GAAAATCACATTTGTACCTTTAAACAGACTTTAGAAAACTACAGGACTCCTU^TTTTO^GTCTTATGACTTGGAC 

ACATASACTGAATGAGACCAAAGGAAAAGCTTAACATACTACCTCAAGTGAACTTTTATTTAAAAGAGAGAGAAT 

CTTATCTTTTTTAAATGGAGTTATGAATTTTAAAAGGATAAAAATGCTTTATTTATACAGATGAACCAAAATTAC 

AAAAAGTTATGAAAATTTTTATACTGGGAATGATGCTaiTATAAGAATACCrTTTTAAACTAT^^ 

TTTTATGCAAAAAAGTATCTTACGTAAATTAATGATATAAATCATGATTATTTTATGTATTTTTATAATGCCAGA 

TTTCTTTTTATGGAAAATGAGTTACTAAAGCATTTTAAATAATACCTGCCTTGTACCATTTTTTAAATAGAA^ 

ACTTCATTATATTTTGCACATTATATTTAATAAAATGTGTa^ATT^^ 
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FIGURE 106 

MSAPSLRARAAGLGLLLCAVLGRAGRSDSGGRGELGQPSGVAAERPCPTTCRCLGDLLDCSR 

KRl^LPEPLPSWVARLDLSHNRLSFIKASSMSHLQSLREVKLNNNELETIPNLGPVSANIT 

LLSLAGNRIVEILPEHLKEFQSLETLDLSSNNISELQTAFPALQLKYLYLNSNRVTSMEPGY 

FDNLANTLLVLKLNRNRISAIPPKMFKLPQLQHLELNRNKIKNVDGLTFQGLGALKSLKM^ 

NGVTKLMDGAFWGLSNMEILQLDHNNLTEITKGWLYGLLMLQELHLSQNAINRISPDAWEFC 

QKLSELDLTFNHLSRLDDSSFLGLSLLNTLHIGNNRVSYIADCAFRGLSSLKTLDLKNNEIS 

WTIEDMNGAFSGLDKLRRLILQGNRIRSITKKAFTGLDALEHLDLSDNAIMSLQGNAFSQMK 

KLQQLHLNTSSLLCDCQLKWLPQWVAENNFQSFVNASCAHPQLLKGRSIFAVSPDGFVCDDF 

PKPQITVQPETQSAIKGSNLSFICSAASSSDSPMTFAWKKDNELLHDAEMENYAHLRAQGGE 

VMEYTTILRLREVEFASEGKYQCVISNHFGSSYSVKAKLTVNMLPSFTKTPMDLTIRAGAMA 

RLECAAVGHPAPQIAWQKDGGTDFPAARERRMHVMPEDDVFFIVDVKIEDIGVYSCTAQNSA 

GSISANATLTVLETPSFLRPLLDRTVTKGETAVLQCIAGGSPPPKLNWTKDDSPLWTERHF 

FAAGNQLLI I VDSDVSDAGKYTCEMSNTLGTERGNVRLSVI PTPTCDSPQMTAPSLDDDGWA 

TVGWI lAWCCWGTSLVWWI lYHTRRRNEDCS ITNTDETNLPADI PS YLSSQGTLADRQ 

DGYVSSESGSHHQFVTSSGAGFFLPQHDSSGTCHIDNSSEADVEAATDLFLCPFLGSTGPMY 

LKGNVYGSDPFETYHTGCSPDPRTVLMDHYEPSYIKKKECYPCSHPSEESCERSFSNISWPS 

HVRKLLNTSYSHNEGPGMKNLCLNKSSLDFSANPEPASVASSNSFMGTFGKALRRPHLDAYS 

SPGQPSDCQPRAFYLKAHSSPDIJDSGSEErXSKERTDFQEENHICTFKQTLEN^ 

Sicfnal sequence: 

amino acids 1-27 

Transmembrane domain: 

amino acids 808-828 

N-glycosylation site. 

amino acids 122-126, 156-160, 274-278, 442-446, 469-473, 515-519, 
688-692, 729-733, 905-909, 987-991, 999-1003, 1016-1020 
Glycosaminoglycan attachment site, 
amino acids 886-890 

Casein kinase II phosphorylation site. 

amino acids 99-103, 180-184, 263-267, 314-318, 324-328, 374-378, 
383-387, 407-411, 524-528, 608-612, 692-696, 709-713, 731-735, 
799-803, 843-847, 863-867, 907-911, 1003-1007, 1018-1022, 
1073-1077, 1079-1083, 1081-1085 

Tyrosine kinase phosphorylation site. 

amino acids 667-675 

N-myristoylation site. 

amino acids 14-20, 36-42, 239-245, 257-263, 380-386, 427-433, 
513-519, 588-594, 672-678, 683-687, 774-780, 933-939 
Leucine zipper pattern, 
amino acids 58-80, 65-87 



106 / 122 



wo 00/15796 



PCT/US99/21090 



FIGTJRE 107 

CAAAACTTGCGTCGCGGAGAGCGCCCAGCTTGACTTGAATGGAAGGAGCCCGAGCCCGCGGAGCGCAGCTGAGAC 

TGGGGGAGCGCGTTCGGCCTGTGGGGCGCCGCTCGGCGCCGGGGCGCAGCAGGGAAGGGGAAGCTGTGGTCTGCC 

CTGCTCCACGAGGCGCCACTGGTGTGAACCGGGAGAGCCCCTGGGTGGTCCCGTCCCCTATCCCTCCTTTATATA 

GAAACCTTCCACACTGGGAAGGCAGCGGCGAGGCAGGAGGGCTCATGGTGAGCAAGGAGGCCGGCTGATCTGCAG 

GCGCACAGCATTCCGAGTTTACAGATTTTTACAGATACC^AATGGAAGGCGAGGAGGCAGAACAGCCTGCCTGGT 

TCCATCAGCCCTGGCGCCCAGGCGCATCTGACTCGGCACCCCCTGCAGGCACCATGGCCCAGAGCCGGGTGCTGC 

TGCTCCTGCTGCTGCTGCCGCaiCAGCTGCACCTGGGACCTGTGCTTGCCGTGAGGGCCCCAGGAT^^ 

GTGGCGGCCACAGCCTGAGCCCCGAAGAGAACGAATTTGCGGAGGAGGAGCCGGTGCTGGTACTGAGCCCTGAGG 

AGCCCGGGCCTGGCCCAGCCGCGGTCAGCTGCCCCCGAGACTGTGCCTGTTCCCAGGAGGGCGTCGTGGACTGTG 

GCGGTATTGACCTGCGTGAGTTCCCGGGGGACCTGCCTGAGCACACCAACCACCTATCTCTGCAGAACAACCAGC 

TGGAAAAGATCTACCCTGAGGAGCTCTCCCGGCTGCACCGGCTGGAGACACTGAACCTGCAAAACAACCGCCTGA 

CTTCCCGAGGGCTCCCAGAGAAGGCGTTTGAGCATCTGACCAACCTCAATTACCTGTACTTGGCCAATAACAAGC 

TGACCTTGGCACCCCGCTTCCTGCCAAACGCCCTGATCAGTGTGGACTTTGCTGCCAACTATCTCACCAAGATCT 

ATGGGCTCyiCCTTTGGCCAGAAGCCAAACTTGAGGTCTGTGTACCTGCACTU^CAACAAGCTGGCAGAC^ 

TGCCGGACAACATGTTCAACGGCTCCAGCT^CGTCGAGGTCCTCATCCTGTCCAGCAACTTCCTGCGCCACGTGC 

CCTUVGCACCTGCCGCCTGCCCTGTACAAGCTGCACCTCAAGAACyUlCAAGCTGGAG;^ 

TCAGCGAGCTGAGCAGCCTGCGCGAGCTATACCTGO^GAACAACTACCTGACTGACGAGGGCCTGGACAACGAGA 

CCTTCTGGAAGCTCTCCAGCCTGGAGTACCTGGATCTGTCCAGCAACAACCTGTCTCGGGTCCCAGCTGGGCTGC 

CGCGCAGCCTGGTGCTGCTGCACTTGGAGAAGAACGCCATCCGGAGCGTGGACGCGAATGTGCTGACCCCCATCC 

GO^GCCTGGAGTACCTGCTGCTGCACTIGCAACCTVGCTGCGGGAGCAGGGCA^ 

TCT^GCGGTTGCACACGGTGCACCTGTACAACAACGCGCTGGAGCGCGTGCCCAGTGGCCTGCCT 

GCACCCTCATGATCCTGCT^CAACCAGATa^CAGGCATTGGCCGCGAAGACTTTGCCTVCCACCT^ 

AGCTCAACCTCAGCTACAACCGCATCACCAGCCCACAGGTGCACCGCGACGCCTTCCGCAAGCTGCGCCTGCTGC 

GCTCGCTGGACCTGTCGGGCAACCGGCTGCACACGCTGCCACCTGGGCTGCCTCGAAATGTCCATGTGCTGAAGG 

TCAAGCGCAATGAGCTGGCTGCCTTGGCACGAGGGGCGCTGGCGGGCATGGCTCAGCTGCGTGAGCTGTACCTCA 

CCAGCAACCGACTGCGCAGCCGAGCCCrGGGCCCCCGTGCCTGGGTGGACCrCGCCO^TCTGCAGCTG^ 

TCGCCGGGAATCAGCTCACAGAGATCCCCGAGGGGCTCCCCGAGTCACTTGAGTACCTGTACCTGCAGAACAACA 

AGATTAGTGCGGTGCCCGCCT^TGCCTTCGACTCCACGCCCTUVCCTCAAGGGGATCTTTCTCAGGTTTAACAAGC 

TGGCTGTGGGCTCCGTGGTGGACAGTGCCTTCCGGAGGCTGAAGCACCTGCAGGTCTTGGACATTGAAGGCAACT 

TAGAGTTTGGTGACATTTCCAAGGACOSTGGCCGCTTGGGGAAGGAAAAGGAGGAGGAGGAAGAGGAGGAOT 

AGGAAGAGGAAACAAGATAGTGACAAGGTGATGCAGATGTGACCTAGGATGATGGACCGCCGGACTCTTTTCTGC 

AGCACACGCCTGTGTGCTGTGAGCCCCCCACTCTGCCGTGCTCACACAGACACACCCAGCTGCACACATGAGGCA 

TCCCACATGACACGGGCTGACACAGTCTCATATCCCCACCCCTTCCCACGGCGTGTCCCACGGCCAGACACATGC 

ACACACATCACACCCTCAAACACCCAGCTCAGCCACACACAACTACCCTCCAAACCACCACAGTCTCTGTCACAC 

CCCCACTACCGCTGCCACGCCCTCTGAATCATGCAGGGAAGGGTCTGCCCCTGCCCTGGCACACACAGGCACCCA 

TTCCCTCCCCCTGCTGACATGTGTATGCGTATGCATACACACCACACACACACACATGCACAAGTCATGTGCGAA 

CAGCCCTCCAAAGCCTATGCCACAGACAGCTCTTGCCCCAGCCAGAATCAGCCATAGCAGCTCGCCGTCTGCCCT 

GTCCATCTGTCCGTCCGTTCCCTGGAGAAGACACAAGGGTATCCATGCTCTGTGGCCAGGTGCCTGCCACCCTCT 

GGAACTCACAAAAGCTGGCTTTTATTCCTTTCCCATCCTATGGGGACAGGAGCCTTCAGGACTGCTGGCCTGGCC 

TGGCCCACCCTGCTCCTCCAGGTGCTGGGCAGTCACTCTGCTAAGAGTCCCTCCCTGCCACGCCCTGGCAGGACA 

CAGGCACTTTTCCAATGGGCAAGCCCAGTGGAGGCAGGATGGGAGAGCCCCCTGGGTGCTGCTGGGGCCTTGGGG 

CAGGAGTGAAGCAGAGGTGATGGGGCTGGGCTGAGCCAGGGAGGAAGGACCCAGCTGCACCTAGGAGACACCTTT 

GTTCTTCAGGCCTGTGGGGGAAGTTCCGGGTGCCTTTATTTTTTATTCTTTTCTAAGGAAAAAAATGATAAAAAT 

CTCAAAGCTGATTTTTCTTGTTATAGAAAAACTAATATAAAAGCATTATCCCTATCCCTGCAAAAAA^ 
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FIGURE 108 

MEGEEAEQPAWFHQPWRPGASDSAPPAGTMAQSRVLLLLLLLPPQLHLGPVLAVRAPGFGRS 

GGHSLSPEENEFAEEEPVLVLSPEEPGPGPAAVSCPRDCACSQEGWDCGGIDLREFPGDLP 

EHTNHLSLQNNQLEKIYPEELSRLHRLETLNLQNNRLTSRGLPEKAFEHLTNLNYLYLANNK 

LTLAPRFLPNALISVDFAANYLTKIYGLTFGQKPNLRSVYLHNNKLADAGLPDNMFNGSSNV 

EVLILSSNFLRHVPKHLPPALYKLHLKNNKLEKIPPGAFSELSSLRELYLQNNYLTDEGLDN 

ETFWKLSSLEYLDLSSNNLSRVPAGLPRSLVLLHLEKNAIRSVDANVLTPIRSLEYLLLHSN 

QLREQGIHPLAFQGLKRLHTVHLYNNALERVPSGLPRRVRTLMILHNQITGIGREDFATTYF 

LEELNLSYNR I TSPQVHRDAFRKLRLLRSLDLSGNRLHTLPPGLPRNVHVLKVKRNELAALA 

RGALAGMAQLRELYLTSNRLRSRALGPRAWVDLAHLQLLDIAGNQLTEIPEGLPESLEYLYL 

QNNKISAVPANAFDSTPNLKGIFLRFNKLAVGSWDSAFRRLKHLQVLDIEGNLEFGDISKD 
RGRLGKEKEEEEEEEEEEEETR 

Signal sequence: 
amino acids 1-48 

N-glycosylation site. 

amino acids 243-247, 310-314, 328-332, 439-443 
Casein kinase II phosphorylation site. 

amino acids 68-72, 84-88, 246-250, 292-296, 317-321, 591-595 ' 
N-myristoylation site. 

amino acids 19-25, 107-113, 213-219, 217-223, 236-242. 335-341, 
477-483, 498-502, 539-545, 548-554 

Leucine zipper pattern. 

amino acids 116-138, 251-273, 258-280, 322-344, 464-486, 471-493, 
535-557 
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FIGURE 109 

GGGAGGGGGCTCCGGGCGCCGCGCAGCAGACCTGCTCCGGCCGCGCGCCTCGCCGCTGTCCTCCGGGAGCGGCAG 

CAGTAGCCCGGGCGGCGAGGGCTGGGGGTTCCTCGAGACTCTCAGAGGGGCGCCTCCCATCGGCGCCCACCACCC 

CAACCTGTTCCTCGCGCGCCACTGCGCTGCGCCCCAGGACCCGCTGCCCAACATgGATTTTCTCCTGGCGCTGGT 

GCTGGTATCCTCGCTCTACCTGCAGGCGGCCGCCGAGTTCGACGGGAGGTGGCCCAGGCAAATAGTGTCATCGAT 

TGGCCTATGTCGTTATGGTGGGAGGATTGACTGCTGCTGGGGCTGGGCTCGCCAGTCTTGGGGACAGTGTCAGCC 

TGTGTGCCAACCACGATGCAAACATGGTGAATGTATCGGGCCAAACAAGTGCAAGTGTCATCCTGGTTATGCTGG 

AAAAACCTGTAATCAAGATCTAAATGAGTGTGGCCTGAAGCCCCGGCCCTGTAAGC7VCAGGTGCATGAACACTTA 

CGGCAGCTACAAGTGCTACTGTCTCAACGGATATATGCTCATGCCGGATGGTTCCTGCTCAAGTGCCCTGACCTG 

CTCCATGGCAAACTGTCAGTATGGCTGTGATGTTGTTAAAGGACAAATACGGTGCCAGTGCCCATCCCCTGGCCT 

GCACCTGGCTCCTGATGGGAGGACCTGTGTAGATGTTGATGAATGTGCTACAGGAAGAGCCTCCTGCCCTAGATT 

TAGGCAATGTGTCAACACTTTTGGGAGCTACATCTGCAAGTGTCATAAAGGCTTCGATCTCATGTATATTGGAGG 

CAAATATCAATGTCATGACATAGACGAATGCTCACTTGGTCAGTATCAGTGCAGCAGCTTTGCTCGATGTTATAA 

CGTACGTGGGTCCTACAAGTGCAAATGTAAAGAAGGATACCAGGGTGATGGACTGACTTGTGTGTATATCCCAAA 

AGTTATGATTGAACCTTCAGGTCCAATTCATGTACCAAAGGGAAATGGTACCATTTTAAAGGGTGACACAGGAAA 

TAATAATTGGATTCCTGATGTTGGAAGTACTTGGTGGCCTCCGAAGACACCATATATTCCTCCTATCATTACCA^ 

CAGGCCTACTTCTAAGCCAACAACAAGACCTACACCAAAGCCAACACCAATTCCTACTCCACCACCACCACCACC 

CCTGCCAACAGAGCTCAGAACACCTCTACCACCTACAACCCCAGAAAGGCCAACCACCGGACTGACAACTATAGC 

ACCAGCTGCCAGTACACCTCCAGGAGGGATTACAGTTGACAACAGGGTACAGACAGACCCTCAGAAACCCAGAGG 

AGATGTGTTCAGTGTTCTGGTACACAGTTGTAATTTTGACCATGGACTTTGTGGATGGATCAGGGAGAAAGACAA 

TGACTTGCACTGGGAACCAATCAGGGACCCAGCAGGTGGACAATATCTGACAGTGTCGGCAGCCATAGCCCCAGG 

GGGAAAAGCTGCACGCTTGGTGCTACCTCTCGGCCGCCTCATGCATTCAGGGGACCTGTGCCTGTCATTCAGGCA 

CAAGGTGACGGGGCTGCACTCTGGCACACTCCAGGTGTTTGTGAGAAAACACGGTGCCCACGGAGCAGCCCTGTG 

GGGAAGAAATGGTGGCCATGGCTGGAGGCAAACACAGATCACCTTGCGAGGGGCTGACATCAAGAGCGAATCACA 

AAG ATGAT TAAAGGGTTGGAAAAAAAGATCTATGATGGAAAATTAAAGGAACTGGGATTATTGAGCCTGGAGAAG 

AGAAGACTGAGGGGCAAACCATTGATGGTTTTCyAGTATATGAAGGGTTGGCACAGAGAGGGTGGCGA^ 

TTCTCCATATGCACTAAGAATAGAACAAGAGGAAACTGGCTTAGACTAGAGTATAAGGGAGCATTTCTTGGCAGG 

GGCCATTGTTAGAATACTTCATAAAAAAAGAAGTGTGAAAATCTCAGTATCTCTCTCTCTTTCTAAAAAATTAGA 

TAAAAATTTGTCTATTTAAGATGGTTAAAGATGTTCTTACCCAAGGAAAAGTAACAAATTATAGAATTTCCCAAA 

AGATGTTTTGATCCTACTAGTAGTATGCAGTGAAAATCTTTAGAACTAAATAATTTGGACAAGGCTTAATTTA^^ 

CATTTCCCTCTTGACCTCCTAATGGAGAGGGATTGAAAGGGGAAGAGCCCACCAAATGCTGAGCTCACTGAAATA 

TCTCTCCCTTATGGCAATCCTAGCAGTATTAAAGAAAAAAGGAAACTATTTATTCCAAATGAGAGTATGATGGAC 

AGATATTTTAGTATCTCAGTAATGTCCTAGTGTGGCGGTGGTTTTCAATGTTTCTTCATGGTAAAGGTATAAGCC 

TTTCATTTGTTCAATGGATGATGTTTCAGATTTTTTTTTTTTTAAGAGATCCTTCAAGGAACACAGTTCAGAGAG 

ATTTTCATCGGGTGCATTCTCTCTGCTTCGTGTGTGACAAGTTATCTTGGCTGCTGAGAAAGAGTGCCCTGCCCC 

ACACCGGCAGACCTTTCCTTCACCTCATCAGTATGATTCAGTTTCTCTTATCAATTGGACTCTCCCAGGTTCCAC 

AGAACAGTAATATTTTTTGAACAATAGGTACAATAGAAGGTCTTCTGTCATTTAACCTGGTAAAGGCAGGGCTGG 

AGGGGGAAAATAAATCATTAAGCCTTTGAGTAACGGCAGAATATATGGCTGTAGATCCATTTTTAATGGTTCATT 

TCCTTTATGGTCATATAACTGCACAGCTGAAGATGAAAGGGGAAAATAAATGAAAATTTTACTTTTC6ATGCCAA 

tgatacattgcactaaactgatggaagaagttatccaaagtactgtataacatcttgtttattatttaatgtttt 
ctaaaataaatiaatgttagtggttttccaaatggcctaataaaaacaattatttgt;^ 
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FIGURE 110 

MDFLLALVLVSSLYLQAAAEFDGRWPRQIVSSIGLCRYGGRIDCCWGWARQSWGQCQPVCQP 

RCKHGECIGPNKCKCHPGYAGKTCNQDLNECGLKPRPCKHRCMNTYGSYKCYCLNGYMLMPD 

GSCSSALTCSMANCQYGCDWKGQIRCQCPSPGLHLAPDGRTCVDVDECATGRASCPRFRQC 

VNTFGSYICKCHKGFDLMYIGGKYQCHDIDECSLGQYQCSSFARCYNVRGSYKCKCKEGYQG 

DGLTCVYIPKVMIEPSGPIHVPKGNGTILKGDTGNNNWIPDVGSTWWPPKTPYIPPIITNRP 

TSKPTTRPTPKPTPIPTPPPPPPLPTELRTPLPPTTPERPTTGLTTIAPAASTPPGGITVDN 

RVQTDPQKPRGDVFSVLVHSCNFDHGLCGWIREKDNDLHWEPIRDPAGGQYLTVSAAKAPGG 

KAARLVLPLGRLMHSGDLCLSFRHKVTGLHSGTLQVFVRKHGAHGAALWGRNGGHGWRQTQI 
TLRGADIKSESQR 

Signal sequence: 

amino acids 1-17 

N-glycosylation site. 

amino acids 273-277 

Casein kinase II phosphorylation site. 

amino acids 166-170, 345-349 

Tyrosine kinase phosphorylation site. 

amino acids 199-206 

N-myristoylation site. 

amino acids 109-115, 125-131, 147-153, 191-197, 221-227, .236-242, 
421-427, 433-439, 462-468, 476-482 

Aspartic acid and asparagine hydroxylation site. 

amino acids 104-116, 186-198, 231-243 

Cell attachment sequence. 

amino acids 382-385 

EGF-like domain cysteine pattern signature. 

amino acids 75-87 
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FIGURE 111 

CTTCTTTGAAAAGGATTATCACCTGATCAGGTTCTCTCTGCATTTGCCCCTTTAGATTGTGA 

AATGTGGCTCAAGGTCTTCACAACTTTCCTTTCCTTTGCAACAGGTGCTTGCTCGGGGCTGA 

AGGTGACAGTGCCATCACACACTGTCCATGGCGTCAGAGGTCAGGCCCTCTACCTACCCGTC 

CACTATGGCTTCCACACTCCAGCATCAGACATCCAGATCATATGGCTATTTGAGAGACCCCA 

CACAATGCCCAAATACTTACTGGGCTCTGTGAATAAGTCTGTGGTTCCTGACTTGGAATACC 

AACACAAGTTCACCATGATGCCACCCAATGCATCTCTGCTTATCAACCCACTGCAGTTCCCT 

GATGAAGGCAATTACATCGTGAAGGTCAACATTCAGGGAAATGGAACTCTATCTGCCAGTCA 

GAAGATACAAGTCACGGTTGATGATCCTGTCACAAAGCCAGTGGTGCAGATTCATCCTCCCT 

CTGGGGCTGTGGAGTATGTGGGGAACATGACCCTGACATGCCATGTGGAAGGGGGCACTCGG 

CTAGCTTACCAATGGCTAAAAAATGGGAGACCTGTCCACACCAGCTCCACCTACTCCTTTTC 

TCCCCAAAACAATACCCTTCATATTGCTCCAGTAACCAAGGAAGACATTGGGAATTACAGCT 

GCCTGGTGAGGAACCCTGTCAGTGAAATGGAAAGTGATATCATTATGCCCATCATATATTAT 

GGACCTTATGGACTTCAAGTGAATTCTGATAAAGGGCTAAAAGTAGGGGAAGTGTTTACTGT 

TGACCTTGGAGAGGCCATCCTATTTGATTGTTCTGCTGATTCTCATCCCCCCAACACCTACT 

CCTGGATTAGGAGGACTGACAATACTACATATATCATTAAGCATGGGCCTCGCTTAGAAGTT 

GCATCTGAGAAAGTAGCCCAGAAGACAATGGACTATGTGTGCTGTGCTTACAACAACATAAC 

CGGCAGGCAAGATGAAACTCATTTCACAGTTATCATCACTTCCGTAGGACTGGAGAAGCTTG 

CACAGAAAGGAAAATCATTGTCACCTTTAGCAAGTATAACTGGAATATCACTATTTTTGATT 

ATATCCATGTGTCTTCTCTTCCTATGGAAAAAATATCAACCCTACAAAGTTATAAAACAGAA 

ACTAGAAGGCAGGCCAGAAACAGAATACAGGAAAGCTCAAACATTTTCAGGCCATGAAGATG 

ctctggatgacttcggaata:tatgaatttgttgcttttccagatgtttctggtgtttccagg 

ATTCCAAGCAGGTCTGTTCCAGCCTCTGATTGTGTATCGGGGCAAGATTTGCACAGTACAGT 
GTATGAAGTTATTCAGCACATCCCTGCCCAGCAGCAAGACCATCCAGAGTGAACTTTCATGG 

gctaaacagtacattcgagtgaaattctgaagaaacattttaaggaaaaacagtggaaaagt 
atattaatctggaatcagtgaagaaaccaggaccaacacctcttactcattattcctttaca 

tgcagaatagaggcatttatgcaaattgaactgcaggtttttcagcatatacacaatgtctt 
gtgcaacagaaaaacatgttggggaaatattcctcagtggagagtcgttctcatgctgacgg 

GGAGAACGAAAGTGACAGGGGTTTCCTCATAAGTTTTGTATGAAATATCTCTACAAACCTCA 

attagttctactctacactttcactatcatcaacactgagactatcctgtctcacctacaaa 

TGTGGAAACTTTACATTGTTCGATTTTTCAGCAGACTTTGTTTTATTAAATTTTTATTAGTG 

ttaagaatgctaaatttatgtttcaattttatttccaaatttctatcttgttatttgtacaa 

CAAAGTAATAAGGATGGTTGTCACAAAAACAAAACTATGCCTTCTCTTTTTTTTCAATCACC 

agtagtatttttgagaagacttgtgaacacttaaggaaatgactattaaagtcttattttta 
tttttttcaaggaaagatggattcaaataaattattctgtttttgcttttaaaaaaaaaaaaaa 
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FIGURE 112 

MWLKVFTTFLSFATGACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTPASDIQIIWLFERPH 
TMPKYLLGSVNKSWPDLEYQHKFTMMPPNASLLINPLQFPDEGNYIVKVNIQGNGTLSASQ 
KIQVTVDDPVTKPWQIHPPSGAVEYVGNMTLTCHVEGGTRLAYQWLKNGRPVHTSSTYSFS 
PQNNTLHIAPVTKEDIGNYSCLVRNPVSEMESDI IMPI lYYGPYGLQVNSDKGLKVGEVFTV 

DLGEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGPRLEVASEKVAQKTMDYVCCAYNNIT 

GRQDETHFTVIITSVGLEKLAQKGKSLSPLASITGISLFLIISMCLLFLWKKYQPYKVIKQK 

LEGRPETEYRKAQTFSGHEDALDDFGIYEFVAFPDVSGVSRIPSRSVPASDCVSGQDLHSTV 
YEVIQHIPAQQQDHPE 

Signal sequence: 
amino acids 1-18 

Transmembrane domain: 

amino acids 341-359 

N-glycosylation site. 

amino acids 73-77, 92-96, 117-121, 153-157, 189-193, 204-208, 
276-280, 308-312 

Casein kinase II phosphorylation site. 

amino acids 129-133, 198-202, 214-218, 388-392, 426-430, 433-437 

Tyrosine kinase phosphorylation site. 

amino acids 272-280 

N-myristoylation site. 

amino acids 15-21, 19-25, 118-124, 163-167, 203-209, 231-237, 
239-245 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 7-18 
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FTGIJRE 113 

GCAAGCGGCGAAATGGCGCCCTCCGGGAGTCTTGCAGTTCCCCTGGCAGTCCTGGTGCTGTT 

GCTTTGGGGTGCTCCCTGGACGCACGGGCGGCGGAGCAACGTTCGCGTCATCACGGACGAGA 

ACTGGAGAGAACTGCTGGAAGGAGACTGGATGATAGAATTTTATGCCCCGTGGTGCCCTGCT 

TGTCAAAATCTTCAACCGGAATGGGAAAGTTTTGCTGAATGGGGAGAAGATCTTGAGGTTAA 

TATTGCGAAAGTAGATGTCACAGAGCAGCCAGGACTGAGTGGACGGTTTATCATAACTGCTC 

TTCCTACTATTTATCATTGTAAAGATGGTGAATTTAGGCGCTATCAGGGTCCAAGGACTAAG 

AAGGACTTCATAAACTTTATAAGTGATAAAGAGTGGAAGAGTATTGAGCCCGTTTCATCATG 

GTTTGGTCCAGGTTCTGTTCTGATGAGTAGTATGTCAGCACTCTTTCAGCTATCTATGTGGA 

TCAGGACGTGCCATAACTACTTTATTGAAGACCTTGGATTGCCAGTGTGGGGATCATATACT 

Q^^TTTGCTTTAGCAACTCTGTTTTCCGGACTGTTATTAGGACTCTGTATGATATTTGTGGC 

AGATTGCCTTTGTCCTTCAAAAAGGCGCAGACCACAGCCATACCCATACCCTTCAAAAAAAT 

TATTATCAGAATCTGCACAACCTTTGAAAAAAGTGGAGGAGGAACAAGAGGCGGATGAAGAA 

GATGTTTCAGAAGAAGAAGCTGAAAGTAAAGAAGGAACAAACAAAGACTTTCCACAGAATGC 

CATAAGACAACGCTCTCTGGGTCCATCATTGGCCACAGATAAATCCT^TTAAATTTTATAG 

TTATCTTAATATTATGATTTTGATAAAAACAGAAGATTGATCATTTTGTTTGGTTTGAAGTG 

AACTGTGACTTTTTTGAATATTGCAGGGTTCAGTCTAGATTGTCATTAAATTGAAGAGTCTA 

CATTCAGAACATAAAAGCACTAGGTATACAAGTTTGAAATATGATTTAAGCACAGTATGATG 

GTTTAAATAGTTCTCTAATTTTTGAAA/^TCGTGCCAAGCAATAAGATTTATGTATATTTGT 

TTAATAATAACCTATTTCAAGTCTGAGTTTTGAAAATTTACATTTCCCAAGTATTGCATTAT 

TGAGGTATTTAAGAAGATTATTTTAGAGAAAAATATTTCTCATTTGATATAATTTTTCTCTG 

TTTCACTGTGTGAAAAAAAGAAGATATTTCCCATAAATGGGAAGTTTGCCCATTGTCTCAAG 

AAATGTGTATTTCAGTGACAATTTCGTGGTCTTTTTAGAGGTATATTCCAAAATTTCCTTGT 

ATTTTTAGGTTATGCAACTAATAAAAACTACCTTACATTAATTAATTACAGTTTTCTACACA 

TGGTAATACAGGATATGCTACTGATTTAGGAAGTTTTTAAGTTCATGGTATTCTCTTGATTC 

CAACAAAGTTTGATTTTCTCTTGTATTTTTCTTACTTACTATGGGTTACATTTTTTATTTTT 

CAAATTGGATGATAATTTCTTGGAAACATTTTTTATGTTTTAGTAAACAGTATTTTTTTGTT 

GTTTCAAACTGAAGTTTACTGAGAGATCCATCAAATTGAACAATCTGTTGTAATTTAAAATT 

TTGGCCACTTTTTTCAGATTTTACATCATTCTTGCTGAACTTCAACTTGAAATTGTTTTTTT 

TTTCTTTTTGGATGTGAAGGTGAACATTCCTGATTTTTGTCTGATGTGAAAAAGCCTTGGTA 

TTTTACATTTTGAAAATTCAAAGAAGCTTAATATAAAAGTTTGCATTCTACTCAGGAAAAAG 

CATCTTCTTGTATATGTCTTAAATGTATTTTTGTCCTCATATACAGAAAGTTCTTAATTGAT 

TTTACAGTCTGTAATGCTTGATGTTTTAAAATAATAACATTTTTATATTTTTTAAAAGACAA 

ACTTCATATTATCCTGTGTTCTTTCCTGACTGGTAATATTGTGTGGGATTTCACAGGTAAAA 

GTCAGTAGGATGGAACATTTTAGTGTATTTtTACTCCTTAAAGAGCTAGAATACATAGTTTT 

CACCTTAAAAGAAGGGGGAAAATCATAAATACAATGAATCAACTGACCATTACGTAGTAGAC 

AATTTCTGTAATGTCCCCTTCTTTCTAGGCtCTGTTGCTGTGTGAATCCATTAGATTTACAG 

TATCGTAATATACAAGTTTTCTTTAAAGCCCTCTCCTTTAGAATTTAAAATATTGTACCATT 

AAAGAGTTTGGATGTGTAACTTGTGATGCCTTAGAAAAATATCCTAAGCACAAAATAAACCT 

TTCTAACCACTTCATTAAAGCTGAAAAAAAAAAAAAAAAAA 
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FIGURE 114 

MAPSGSLAVPLAVLVLLLWGAPWTHGRRSNVRVITDENWRELLEGDWMIEFYAPWCPACQNL 
QPEWESFAEWGEDLEVNIAKVDVTEQPGLSGRFIITALPTIYHCKDGEFRRYQGPRTKKDFI 
NFISDKEWKSIEPVSSWFGPGSVLMSSMSALFQLSMWIRTCHNYFIEDLGLPVWGSYTVFAL 
ATLFSGLLLGLCMIFVADCLCPSKRRRPQPYPYPSKKLLSESAQPLKKVEEEQEADEEDVSE 
EEAESKEGTNKDFPQNAIRQRSLGPSLATDKS 

Signal sequence: 

amino acids 1-26 

Transmembrane domain: 

amino acids 182-201 

Casein kinase II phosphorylation site. 

amino acids 68-72, 119-123, 128-132, 247-251, 257-261 

Tyrosine kinase phosphorylation site. 

amino acids 107-115 

N-myristoylation site. 

amino acids 20-26, 192-198 

Amidation site. 

amino acids 25-29 
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FIGURE 115 

GCGAGTGTCCAGCTGCGGAGACCCGTGATAATTCGTTAACTAATTCAACAAACGGGACCCTT 
CTGTGTGCCAGAAACCGCAAGCAGTTGCTAACCCAGTGGGACAGGCGGATTGGAAGAGCGGG 
AAGGTCCTGGCCCAGAGCAGTGTGACACTTCCCTCTGTGACCATGAAACTCTGGGTGTCTGC 
ATTGCTGATGGCCTGGTTTGGTGTCCTGAGCTGTGTGCAGGCCGAATTCTTCACCTCTATTG 
GGCACATGACTGACCTGATTTATGCAGAGAAAGAGCTGGTGCAGTCTCTGAAAGAGTACATC 
CTTGTGGAGGAAGCCAAGCTTTCCAAGATTAAGAGCTGGGCCAACAAAATGGAAGCCTTGAC 
TAGCAAGTCAGCTGCTGATGCTGAGGGCTACCTGGCTCACCCTGTGAATGCCTACAAACTGG 
TGAAGCGGCTAAACACAGACTGGCCTGCGCTGGAGGACCTTGTCCTGCAGGACTCAGCTGCA 
GGTTTTATCGCCAACCTCTCTGTGCAGCGGCAGTTCTTCCCCACTGATGAGGACGAGATAGG 
AGCTGCCAAAGCCCTGATGAGACTTCAGGACACATACAGGCTGGACCCAGGCACAATTTCCA 
GAGGGGAACTTCCAGGAACCAAGTACCAGGCAATGCTGAGTGTGGATGACTGCTTTGGGATG 
GGCCGCTCGGCCTACAATGAAGGGGACTATTATCATACGGTGTTGTGGATGGAGCAGGTGCT 
AAAGCAGCTTGATGCCGGGGAGGAGGCCACCACAACCAAGTCACAGGTGCTGGACTACCTCA 
GCTATGCTGTCTTCCAGTTGGGTGATCTGCACCGTGCCCTGGAGCTCACCCGCCGCCTGCTC 
TCCCTTGACCCAAGCCACGAACGAGCTGGAGGGAATCTGCGGTACTTTGAGCAGTTATTGGA 
GGAAGAGAGAGAAAAAACGTTAACAAATCAGACAGAAGCTGAGCTAGCAACCCCAGAAGGCA 
TCTATGAGAGGCCTGTGGACTACCTGCCTGAGAGGGATGTTTACGAGAGCCTCTGTCGTGGG 
GAGGGTGTCT^CTGACACCCCGTAGACAGAAGAGGCTTTTCTGTAGGTACCACCATGGCAA 
CT^GGGCCCCACAGCTGCTCATTGCCCCCTTCAAAGAGGAGGACGAGTGGGACAGCCCGCACA 
TCGTCAGGTACTACGATGTCATGTCTGATGAGGAAATCGAGAGGATCAAGGAGATCGCAAAA 
CCTAAACTTGCACGAGCCACCGTTCGTGATCCCT^GACAGGAGTCCTCACTGTCGCCAGCTA 
CCGGGTTTCCAAAAGCTCCTGGCTAGAGGAAGATGATGACCCTGTTGTGGCCCGAGTAAATC 
GTCGGATGCAGCATATCACAGGGTTAACAGTAAAGACTGCAGAATTGTTACAGGTTGCAAAT 
TATGGAGTGGGAGGACAGTATGAACCGCACTTCGACTTCTCTAGGCGACCTTTTGACAGCGG 
CCTCAAAACAGAGGGGAATAGGTTAGCGACGTTTCTTAACTACATGAGTGATGTAGAAGCTG 
GTGGTGCCACCGTCTTCCCTGATCTGGGGGCTGCAATTTGGCCTAAGAAGGGTACAGCTGTG 
TTCTGGTACAACCTCTTGCGGAGCGGGGAAGGTGACTACCGAACAAGACATGCTGCCTGCCC 
TGTGCTTGTGGGCTGCAAGTGGGTCTCCAATAAGTGGTTCCATGAACGAGGACAGGAGTTCT 
TGAGACCTTGTGGATCAACAGAAGTTGACTGACATCCTTTTCTGTCCTTCCCCTTCCTGGTC 
CTTCAGCCCATGTCAACGTGACAGACACCTTTGTATGTTCCTTTGTATGTTCCTATCAGGCT 
GATTTTTGGAGAAATGAATGTTTGTCTGGAGCAGAGGGAGACCATACTAGGGCGACTCCTGT 
GTGACTGAAGTCCCAGCCCTTCCATTCAGCCTGTGCCATCCCTGGCCCCAAGGCTAGGATCA 
AAGTGGCTGCAGCAGAGTTAGCTGTCTAGCGCCTAGCAAGGTGCCTTTGTACCTCAGGTGTT 
TTAGGTGTGAGATGTTTCAGTGAACCAAAGTTCTGATACCTTGTTTACATGTTTGTTTTTAT 
GGCATTTCTATCTATTGTGGCTTTACCAAAAAATAAAATGTCCCTACCAGAAAAAAAAAA 
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FIGURE 116 

MKLWVSALLMAWFGVLSCVQAEFFTSIGHMTDLIYAEKELVQSLKEYILVEEAKLSKIKSWA 
NKMEALTSKSAADAEGYLAHPVNAYKLVKRLNTDWPALEDLVLQDSAAGFIANLSVQRQFFP 
TDEDEIGAAKALMRLQDTYRLDPGTISRGELPGTKYQAMLSVDDCPGMGRSAYNEGDYYHTV 
LWMEQVLKQLDAGEEATTTKSQVLDYLSYAVFQLGDLHRALELTRRLLSLDPSHERAGGNLR 
YFEQLLEEEREKTLTNQTEAELATPEGIYERPVDYLPERDVYESLCRGEGVKLTPRRQKRLF 
CRYHHGNRAPQLLIAPFKEEDEWDSPHIVRYYDVMSDEEIERIKEIAKPKLARATVRDPKTG 
VLTVASYRVSKSSWLEEDDDPWARVNRRMQHITGLTVKTAELLQVANYGVGGQYEPHFDFS 

RRPFDSGLKTEGNRLATFLNYMSDVEAGGATVFPDLGAAIWPKKGTAVFWYNLLRSGEGDYR 

TRHAACPVLVGCKWVSNKWFHERGQEFLRPCGSTEVD 

Signal sequence: 

amino acids 1-17 

N-glycosylation site. 

amino acids 115-119, 264-268 

Glycosaminoglycan attachment site. 

amino acids 490-494 

CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 477-481 

Casein kinase II phosphorylation site. 

amino acids 43-47, 72-76, 125-129. 151-155, 165-169, 266-270, 
346-350, 365-369, 385-389, 457-461, 530-534 
Tyrosine kinase phosphorylation site, 
amino acids 71-80, 489-496 
N-myristoylation site. 

amino acids 14-20, 131-137, 171-177, 446-452 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 8-19 

Leucine zipper pattern. 

amino acids 213-235 
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FTr^lJRE 117 

GCAGTATTGAGTTTTACTTCCTCCTCTTTTTAGTGGAAGACAGACCATAATCCCAGTGTGAGTGAAATTGATTGT 

TTCATTTATTACCGTTTTGGCTGGGGGTTAGTTCCGACACCTTCACAGTTGAAGAGCAGGCAGAAGGAGTTGTGA 

AGACAGGACAATCTTCTTGGGGATGCTGGTCCTGGAAGCCAGCGGGCCTTGCTCTGTCTTTGGCCTCATTGACCC 

CAGGTTCTCTGGTTAAAACTGAAAGCCTACTACTGGCCTGGTGCCCATCAATCCATTGATCCTTGAGGCTGTGCC 

CCTGGGGCACCCACCTGGCAGGGCCTACCACCATGCGACTGAGCTCCCTGTTGGCTCTGCTGCGGCCAGCGCTTC 

CCCTCATCTTAGGGCTGTCTCTGGGGTGCAGCCTGAGCCTCCTGCGGGTTTCCTGGATCCAGGGGGAGGGAGAAG 

ATCCCTGTGTCGAGGCTGTAGGGGAGCGAGGAGGGCCACAGAATCCAGATTCGAGAGCTCGGCTAGACCAAAGTG 

ATGAAGACTTCAAACCCCGGATTGTCCCCTACTACAGGGACCCCAACAAGCCCTACAAGAAGGTGCTCAGGACTC 

GGTACATCCAGACAGAGCTGGGCTCCCGTGAGCGGTTGCTGGTGGCTGTCCTGACCTCCCGAGCTACACTGTCCA 

CTTTGGCCGTGGCTGTGAACCGTACGGTGGCCCATCACTTCCCTCGGTTACTCTACTTCACTGGGCAGCGGGGGG 

CCCGGGCTCCAGCAGGGATGCAGGTGGTGTCTCATGGGGATGAGCGGCCCGCCTGGCTCATGTCAGAGACCCTGC 

GCCACCTTCACACACACTTTGGGGCCGACTACGACTGGTTCTTCATCATGCAGGATGACACATATGTGCAGGCCC 

CCCGCCTGGCAGCCCTTGCTGGCCACCTCAGCATCAACCAAGACCTGTACTTAGGCCGGGCAGAGGAGTTCATTG 

GCGCAGGCGAGCAGGCCCGGTACTGTCATGGGGGCTTTGGCTACCTGTTGTCACGGAGTCTCCTGCTTCGTCTGC 

GGCCACATCTGGATGGCTGCCGAGGAGACATTCTCAGTGCCCGTCCTGACGAGTGGCTTGGACGCTGCCTCATTG 

ACTCTCTGGGCGTCGGCTGTGTCTCACAGCACCAGGGGCAGCAGTATCGCTCATTTGAACTGGCCAAAAATAGGG 

ACCCTGAGAAGGAAGGGAGCTCGGCTTTCCTGAGTGCCTTCGCCGTGCACCCTGTCTCCGAAGGTACCCTCATGT 

ACCGGCTCCACAAACGCTTCAGCGCTCTGGAGTTGGAGCGGGCTTACAGTGAAATAGAACAACTGCAGGCTCAGA 

TCCGGAACCTGACCGTGCTGACCCCCGAAGGGGAGGCAGGGCTGAGCTGGCCCGTTGGGCTCCCTGCTCCTTTCA 

CACCACACTCTCGCTTTGAGGTGCTGGGCTGGGACTACTTCACAGAGCAGCACACCTTCTCCTGTGCAGATGGGG 

CTCCCAAGTGCCCACTACAGGGGGCTAGCAGGGCGGACGTGGGTGATGCGTTGGAGACTGCCCTGGAGCAGCTCA 

ATCGGCGCTATCAGCCCCGCCTGCGCTTCCAGAAGCAGCGACTGCTCAACGGCTATCGGCGCTTCGACCCAGC^^ 

GGGGCATGGAGTACy^CCCTGGACCTGCTGTTGGAATGTGTGACACAGCGTGGGCACCGGCGGGCCCTGGC^^ 

GGGTCAGCCTGCTGCGGCCACTGAGCCGGGTGGAAATCCTACCTATGCCCTATGTCACTGAGGCCACCCGAGTGC 

AGCTGGTGCTGCCACTCCTGGTGGCTGAAGCTGCTGCAGCCCCGGCTTTCCTCGAGGCGTTTGCAGCCAAT6TCC 

TGGAGCCACGAGAACATGCATTGCTCACCCTGTTGCTGGTCTACGGGCCACGAGAAGGTGGCCGTGGAGCTCCAG 

ACCCATTTCTTGGGGTGAAGGCTGCAGCAGCGGAGTTAGAGCGACGGTACCCTGGGACGAGGCTGGCCTGGCTCG 

CTGTGCGAGCAGAGGCCCCTTCCCAGGTGCGACTCATGGACGTGGTCTCGAAGAAGCACCCTGTGGACACTCTCT 

TCTTCCTTACCACCGTGTGGACAAGGCCTGGGCCCGAAGTCCTCAACCGCTGTCGCATGAATGCCATCTCTGGCT 

GGCAGGCCTTCTTTCCAGTCCATTTCCAGGAGTTCAATCCTGCCCTGTCACCACAGAGATCACCCCCAGGGCCCC 

CGGGGGCTGGCCCTGACCCCCCCTGCCCTCCTGGTGCTGACCCCTCCCGGGGGGCTCCTATAGGGGGGAGATTTG 

ACCGGCAGGCTTCTGCGGAGGGCTGCTTCTACAACGCTGACTACCTGGCGGCCCGAGCCCGGCTGGCAGGTGAAC 

TGGCAGGCCAGGAAGAGGAGGAAGCCCTGGAGGGGCTGGAGGTGATGGATGTTTTCCTCCGGTTCTCAGGGCTCC 

ACCTCTTTCGGGCCGTAGAGCCAGGGCTGGTGCAGAAGTTCTCCCTGCGAGACTGCAGCCCACGGCTCAGTGAAG 

AACTCTACCACCGCTGCCGCCTCAGCAACCTGGAGGGGCTAGGGGGCCGTGCCCAGCTGGCTATGGCTCTCTTTG 

AGCAGGAGCAGGCCAATAGCACTTAGCCCGCCTGGGGGCCCTAACCTCATTACCTTTCCTTTGTCTGCCTCAGCC 

CO^GGAAGGGCyUVGGCAAGATGGTGGACAGATAGAGAATTGTTGCTGTATTTTTTAAATATGAAAA 

ACATGTCTTCTGCC 
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FIGURE lis 

MRLSSLLALLRPALPLILGLSLGCSLSLLRVSWIQGEGEDPCVEAVGERGGPQNPDSRARLD 

QSDEDFKPRIVPYYRDPNKPYKKVLRTRYIQTELGSRERLLVAVLTSRATLSTLAVAVNRTV 

AHHFPRLLYFTGQRGARAPAGMQWSHGDERPAWLMSETLRHLHTHFGADYDWFFIMQDDTY 

VQAPRLAALAGHLSINQDLYLGRAEEFIGAGEQARYCHGGFGYLLSRSLLLRLRPHLDGCRG 

DILSARPDEWLGRCLIDSLGVGCVSQHQGQQYRSFELAKNRDPEKEGSSAFLSAFAVHPVSE 

GTLMYRLHKRFSALELERAYSEIEQLQAQIRNLTVLTPEGEAGLSWPVGLPAPFTPHSRFEV 

LGWDYFTEQHTFSCADGAPKCPLQGASRADVGDALETALEQLNRRYQPRLRFQKQRLLNGYR 

RFDPARGMEYTLDLLLECVTQRGHRRALARRVSLLRPLSRVEILPMPYVTEATRVQLVLPLL 

VAEAAAAPAFLEAFAANVLEPREHALLTLLLVYGPREGGRGAPDPFLGVKAAAAELERRYPG 

TRLAWLAVRAEAPSQVRLMDWSKKHPVDTLFFLTTVWTRPGPEVLNRCRMNAISGWQAFFP 

VHFQEFNPALSPQRSPPGPPGAGPDPPSPPGADPSRGAPIGGRFDRQASAEGCFYNADYLAA 

RARLAGELAGQEEEEALEGLEVMDVFLRFSGLHLFRAVEPGLVQKFSLRDCSPRLSEELYHR 
CRLSNLEGLGGRAQLAMALFEQEQANST 

Signal sequence: 

amino acids 1-15 

Transmerabrcme domain: 

amino acids 489-507 

N-glycosylation site. 

amino acids 121-125, 342-346 

CAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 319-323, 464-468 

Casein kinase II phosphorylation site. 

amino acids 64-68, 150-154, 322-326, 331-337, 368-372, 385-389, 
399-403, 409-413, 473-477, 729-733, 748-752 
Tyrosine kinase phosphorylation site, 
amino acids 736-743 

N-myristoylation site. 

amino acids 19-25, 23-29, 136-142, 397-403, 441-447, 544-550, 
558-564, 651-657, 657-663, 672-678 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 14-25 

Cell attachment sequence. 

amino acids 247-250 
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FTGIIRE 119 

CGGAGTGGTGCGCCAACGTGAGAGGAAACCCGTGCGCGGCTGCGCTTTCCTGTCCCCAAGCC 

GTTCTAGACGCGGGAAAA^CTTTCTGAAAGCAGCTCCTTTTTGAAGGGTGTGATGCTTGG 

AAGCATTTTCTGTGCTTTGATCACTATGCTAGGACACATTAGGATTGGTCATGGAAATAGAA 

TGCACCACCATGAGCATCATCACCTACAAGCTCCTAACAAAGAAGATATCTTGAAAATTTCA 

GAGGATGAGCGCATGGAGCTCAGTAAGAGCTTTCGAGTATACTGTATTATCCTTGTAAAACC 

CAAAGATGTGAGTCTTTGGGCTGCAGTAAAGGAGACTTGGACCAAACACTGTGACAAAGCAG 

AGTTCTTCAGTTCTGAAAATGTTAAAGTGTTTGAGTCAATTAATATGGACACAAATGACATG 

TGGTTAATGATGAGAAAAGCTTACAAATACGCCTTTGATAAGTATAGAGACCAATACAACTG 

GTTCTTCCTTGCACGCCCCACTACGTTTGCTATCATTGAAAACCTAAAGTATTTTTTGTTAA 

AAAAGGATCCATCACAGCCTTTCTATCTAGGCCACACTATAAAATCTGGAGACCTTGAATAT 

GTGGGTATGGAAGGAGGAATTGTCTTAAGTGTAGAATCAATGAAAAGACTTAACAGCCTTCT 

CAATATCCCAGAAAAGTGTCCTGAACAGGGAGGGATGATTTGGAAGATATCTGAAGATAAAC 

AGCTAGCAGTTTGCCTGAAATATGCTGGAGTATTTGCAGAAAATGCAGAAGATGCTGATGGA 

AAAGATGTATTTAATACCAAATCTGTTGGGCTTTCTATTAAAGAGGCAATGACTTATCACCC 

CAACCAGGTAGTAGAAGGCTGTTGTTCAGATATGGCTGTTACTTTTAATGGACTGACTCCAA 

ATCAGATGCATGTGATGATGTATGGGGTATACCGCCTTAGGGCATTTGGGCATATTTTCAAT 

GATGCATTGGTTTTCTTACCTCCAAATGGTTCTGACAATGAC2S&GAAGTGGTAGAAAAGCG 

TGAATATGATCTTTGTATAGGACGTGTGTTGTCATTATTTGTAGTAGTAACTACATATCCAA 

TACAGCTGTATGTTTCTTTTTCTTTTCTAATTTGGTGGCACTGGTATAACCACACATTAAAG 

TCAGTAGTACATTTTTAAATGAGGGTGGTTTTTTTCTTTAAAACACATGAACATTGTAAATG 

TGTTGGAAAGAAGTGTTTTAAGAATAATAATTTTGCAAATAAACTATTAATAAATATTATAT 

GTGATAAATTCTAAATTATGAACATTAGAAATCTGTGGGGCACATATTTTTGCTGATTGGTT 

AAAAAATTTTAACAGGTCTTTAGCGTTCTAAGATATGCAAATGATATCTCTAGTTGTGAATt 

TGTGATTAAAGTAAAACTTTTAGCTGTGTGTTCCCTTTACTTCTAATACTGATTTATGTTCT 

AAGCCTCCCCAAGTTCCAATGGATTTGCCTTCTCAAAATGTACAACTAAGCAACTAAAGAAA 

ATTAAAGTGAAAGTTGAAAAAT 
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FIGURE 120 

MLSESSSFLKGVMLGSIFCALITMLGHIRIGHGNRMHHHEHHHLQAPNKEDILKISEDERME 
LSKSFRVYCI ILVKPKDVSLWAAVKETWTKHCDKAEFFSSENVKVFES INMDTNDMWLMMRK 
AYKYAFDKYRDQYNWFFLARPTTFAIIENLKYFLLKKDPSQPFYLGHTIKSGDLEYVGMEGG 
IVLSVESMKRLNSLLNIPEKCPEQGGMIWKISEDKQLAVCLKYAGVFAENAEDADGKDVFNT 
KSVGLS I KEAMTYHPNQWEGCCSDMAVTFNGLTPNQMHVMMYGVYRLRAFGHI FNDALVFL 
PPNGSDND 

Signal sequence: 

amino acids 1-33 

N-glycosylation site. 

amino acids 121-125, 342-346 

CAMP- and cGMP- dependent protein kinase phosphorylation site, 

amino acids 319-323, 464-468 

Casein kinase II phosphorylation site. 

amino acids 64-132, 150-154, 322-326, 331-335, 368-372, 385-389, 
399-403, 409-413, 473-477, 729-733, 748-752 

Tyrosine kinase phosphorylation . site. 

amino acids 736-743 

N-myristoylation site. 

amino acids 19-25, 23-29, 136-142, 397-403, 441-447, 544-550, 
558-564, 651-657, 657-663, 672-672 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 14-25 



Cell attachment sequence* 

amino acids 247-250 
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FTGURE 121 

CCCACGCGTCCGATCTTACCAACAAAACACTCCTGAGGAGAAAGAAAGAGAGGGAGGGAGAG 
AAAAAGAGAGAGAGAGAAACAAAA7VACCAAAGAGAGAGAAAAAATGAATTCATCTAAATCAT 
CTGAAACACAATGCACAGAGAGAGGATGCTTCTCTTCCCAAATGTTCTTATGGACTGTTGCT 
GGGATCCCCATCCTATTTCTCAGTGCCTGTTTCATCACCAGATGTGTTGTGACATTTCGCAT 
CTTTCAAACCTGTGATGAGAAAAAGTTTCAGCTACCTGAGAATTTCACAGAGCTCTCCTGCT 
ACAATTATGGATCAGGTTCAGTCAAGAATTGTTGTCCATTGAACTGGGAATATTTTCT^TCC 
AGCTGCTACTTCTTTTCTACTGACACCATTTCCTGGGCGTTAAGTTTAAAGAACTGCTCAGC 
CATGGGGGCTCACCTGGTGGTTATCAACTCACAGGAGGAGCAGGAATTCCTTTCCTACAAGA 
AACCTAAAATGAGAGAGTTTTTTATTGGACTGTCAGACCAGGTTGTCGAGGGTCAGTGGCAA 
TGGGTGGACGGCACACCTTTGACAAAGTCTCTGAGCTTCTGGGATGTAGGGGAGCCCAACAA 
CATAGCTACCCTGGAGGACTGTGCCACCATGAGAGACTCTTCAAACCCAAGGCAAAATTGGA 
ATGATGTAACCTGTTTCCTCAATTATTTTCGGATTTGTGAAATGGTAGGAATAAATCCTTTG 
AACAAAGGAAAATCTCT TTAA GAACAGAAGGCACAACTCAAATGTGTAAAGAAGGAAGAGCA 
AGAACATGGCCACACCCACCGCCCCACACGAGAAATTTGTGCGCTGAACTTCAAAGGACTTC 
ATAAGTATTTGTTACTCTGATACAAATAAAAATAAGTAGTTTTAAATGTTAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA^ 
7VAAAA 
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FIGURE 

MNSSKSSETQCTERGCFSSQMFLWTVAGIPILFLSACPITRCWTFRIFQTCDEKKFQLPEN 

FTELSCYNYGSGSVKNCCPLNWEYFQSSCYFFSTDTISWALSLKNCSAMGAHLWINSQEEQ 

EFLSYKKPKMREFFIGLSDQWEGQWQWVDGTPLTKSLSFWDVGEPNNIATLEDCATMRDSS 
NPRQNWNDVTCFLNYFRICEMVGINPLNKGKSL 

Signal sequence: 

amino acids 1-42 

N-glycosylation site, 

amino acids 2-6, 62-66, 107-111 

Casein kinase II phosphorylation site. 

amino acids 51-55, 120-124. 163-167, 175-179, 181-185 

N-myristoylation site. 

amino acids 15-21, 74-80, 155-161 



Prokaryotic menbraae lipoprotein lipid attachment site. 

amino acids 27-38 
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Box I Observations whore certain claims were found unsearchable (Continuation of Item 1 of first sheet) 



This International Search Report haa not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

— because they relate to sufcqeot matter not required to be searched by this Authority, namely: 



2. Claims Nos.: .. ^ • ^ » l 

— t>ecause they relate to parts of the International Appllcalion that do not comply with the presonbed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. 1 Claims Nos.: .... t n i c At \ 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a;. 



Box ii Observations where unity of invention is tacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 . I I As all required additional search fees were timely paid by the applicant, this International Searoh Report covers all 
' ' searchaksle claims. 



2. I I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I 1. As only some of the required additional searoh fees were Umely paid by the applicant, this International Search Report 
( — I covers only those claims for which fees were paid, specifically daims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this international Searoh Report is 
restricted to the invention first mentioned in the < .... 



1 the claims: tt is covered by claims Nos.: 

see additional sheet, subjectl. 



Remarlc on Protest Q The additional search fees were accompanied by the applioanrs protest. 

I I No protest accompanied the payment of adcfitional search foes. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 2 10 



1. Claims: Invention 1 - claims 1-18. all partially 

Nucleic acid with seq.ID.l, encoding a polypeptide 
comprising the amino acid sequence as respresented in 
seq.ID.2 or a nucleic acid having at least 80% homology 
thereto, vector comprising said nucleic acid, host cell 
comprising said vector, process for producing the protein of 
seq.ID.2 using said host, the isolated protein or one having 
at least 80% homology thereto, a chimeric protein of said 
peptide fused to a heterologous sequence, and an antibody 
against said polypeptide. 



2. Claims: Inventions 2-60: claims 1-18, all partially 

Inventions 2-60: Idem as subject 1 but limited to each of . 
the protein sequences as in Seq.ID's 

2, 4, 12, 18, 23, 28, 34, 39, 49, 59, 64, 69, 71, 73, 84»91, 96, 104, 109, 114, 
119 , 127 , 132 , 137 , 142 , 148 , 153 , 159 , 164 , 170 , 175 , 177 , 185 , 190 , 195 , 2 
01,207.213.221,227,236,245,250.255.257,259,261,263,285,290,29 
2,294.310,315,320,325,332.339.341. and 377, and the 
corresponding nucleic acid sequences 3,11,17,22,27,33,38,48, 
58.63,68.70.72.83,90,95,103.108,113,118,126,131,136,141,147,1 
52,158,163,169,174,176,184,189,194,200,206,212.220,226,235,24 
4.249.254.256.258.260,262,284,289,291,293,309,314,319,324,331 
,338,340, and 376, whereby invention 2 is limited to 
Seq.ID's 3 and 4, invention 3 is limited to Seq.ID:ll and 

12. , and invention 60 is limited to Seq.ID:376 and 

377. 

For the sake of conciseness, the first subject matter is 
explicitly defined, the other subject matters are defined by 
analogy thereto. 
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